(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
2 September 2004 (02.09.2004) 




PCT 



IllHIIlDIIllHIIIIIIIIIIIIllllUI 



(10) International Publication Number 

WO 2004/074310 A2 



(51) International Patent Classification 7 : 
(21) International Application Number: 



C07K 



PCT/IB2003/006509 
(22) Internationai Filing Date: 6 March 2003 (06.03.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/362,396 
10/137,113 



6 March 2002 (06.03.2002) US 
30 April 2002 (30.04.2002) US 



(63) Related by continuation (CON) or continuation-in-part 
(CIP) to earlier applications: 

Tjs 60/362,396 (CIP) 

Filed 0 n 6 March 2002 (06.03.2002) 

US 10/137,113 (CIP) 

Filed on 30 April 2002 (30.04.2002) 

(71) Applicants (for all designated States except US): RE- 
GENTS OF THE UNIVERSITY OF MINNESOTA 
[US/US]; 450 McNamara Alumni Center, 200 Oak Street 
SE, Minneapolis, MN 55455-2070 (US). THE UNITED 
STATES OF AMERICA SECRETARY OF AGRI- 
CULTURE [US/US]; 1400 Independence Avenue S.W., 
Washington, D.C 20231 (US). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): KAPUR, Vivek 



[US/US]; 674 Arbogast Street, Shoreview, MN 55126 
(US). BANNANTINE, John, R [US/US]; 903 Yuma 
Avenue, Ames, IA 50014 (US). LI, Ling-Ling [CNAJS]; 
5046 Eastwood Road, Moundsview, MN 55112 (US). 
AMONSIN, Alongkorn [TH/US]; 1270 Larpenteur Av- 
enue, Apt.224, St Paul, MN 55108 (US). ZHANG, Qing 
[CN/US]; 2400 Larpenteur Avenue, Apt2, St. Paul, MN 
55113 (US). 

(74) Agent: ELLCSGER, Mark, S.; Fish & Richardson PC, 
P.A., 60 South Sixth Street, Suite 3300, Minneapolis, MN 
55402 (US). 

(81) Designated States (national): AE, AL, AM, AT, AU, AZ, 
B A, BG, BR, BY, BZ, CN, CO, CR, CU, CZ, DE, DK, DZ, 
EC, EE, ES, FI, GE, GH, HR, HU, ID, IL, IN, JP, KE, KG, 
KP, KR, KZ, LS, MA, MD, MG, MK, MW, MX, MZ, NI, 
NZ, PH, PL, FT, RU, SK, SL, TJ, TM, TR, TT, UA, UG, 
US, UZ, VN, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



IS 

< 



rr 



^ (54) Titie: MYCOBACTERIAL DIAGNOSTICS 

O (57) Abstract: The present invention provides nucleic acid molecules unique to M. paratuberculosis. The invention also provides 
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MYCOBACTERIAL DIAGNOSTICS 

INCORPORATION-BY-REFERENCE 

The material on the accompanying compact disc is hereby incorporated by 
reference into this application. The accompanying compact disc contains three files, 
Table8.doc, Table9.doc, and Tablel0.doc, which were created on March 6, 2003. The 
file named Table 8.doc is 4.79 MB, the file named Table9.doc is 610 KB, and the file 
named Tablel0.doc is 1.61 MB. The files can be accessed using Microsoft Word on a 
computer that uses Windows OS. 

TECHNICAL FIELD 

This invention relates to detection of bacteria, and more particularly to detection 
of Mycobacterium avium subsp. paratuberculosis. 

BACKGROUND 

The disorder known as Johne's disease was first described in 1895. Today, 
Mycobacterium avium subsp. paratuberculosis (M. paratuberculosis), the causative agent 
of Johne's disease, is widely distributed both nationally and internationally in domestic 
ruminants such as cattle, sheep, goats, as well as wildlife such as rabbits, deer, antelopes, 
and bison. In 1996, the National Animal Health Monitoring System conducted a survey 
of dairy farms using serological analysis to determine the prevalence of Johne's disease in 
the U.S. The results of that study showed an estimated 20-40% of surveyed herds have 
some level of M. paratuberculosis. Furthermore, it is estimated that annual losses in the 
U.S. from M. paratuberculosis in cattle herds may exceed $220 million. 

The pathogenesis of M. paratuberculosis has been recently reviewed by Harris 
and Barletta (2001, Clin. Microbiol. Rev., 14:489-512). Cattle become infected withM 
paratuberculosis as calves but often do not develop clinical signs until 2 to 5 years of age. 
The primary route of infection is through ingestion of fecal material, milk or colostrum 
containing M. paratuberculosis microorganisms. M cells likely serve as the port of entry 
for M. paratuberculosis into the lymphatic system similar to other intracellular pathogens 
such as salmonella. M. paratuberculosis survive and may even replicate within 
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macrophages in the wall of the intestine and in regional lymph nodes. After an incubation 
period of several years, extensive granulomatous inflammation occurs in the terminal 
small intestine, which leads to malabsorption and protein-losing enteropathy. Cattle shed 
minimal amounts of M. paratuberculosis in their feces during the subclinical phase of 
infection, and yet over time, this shedding can lead to significant contamination of the 
environment and an insidious spread of infection throughout the herd before the animal is 
diagnosed. During the clinical phase of infection, fecal shedding of the pathogen is high 
and can exceed 10 10 organisms/g of feces. The terminal clinical stage of disease is 
characterized by chronic diarrhea, rapid weight loss, diffuse edema, decreased milk 
production, and infertility. Although transmission of M paratuberculosis occurs 
primarily through the fecal-oral route, it has also been isolated from reproductive organs 
of infected males and females. 

SUMMARY 

The present invention provides nucleic acid molecules unique to M 
paratuberculosis. The invention also provides polypeptides encoded by the AT. 
paratuberculosis-speci&c nucleic acid molecules of the invention, and antibodies having 
specific binding affinity for the polypeptides encoded by the M paratuberculosis-speci&c 
nucleic acid molecules. The invention further provides for methods of detecting M 
paratuberculosis in a sample using nucleic acid molecules, polypeptides, or antibodies of 
the invention. The invention additionally provides for methods of preventing a M 
paratuberculosis infection in an animal. 

to one aspect, the invention provides an isolated nucleic acid, wherein the nucleic 
acid comprises a nucleic acid molecule of 10 nucleotides to 969 nucleotides, the molecule 
having at least 75% sequence identity to SEQ ID NO:l or to the complement of SEQ ID 
NO:l, wherein any such molecule that is 10 to 35 nucleotides in length, under standard 
amplification conditions, generates an amplification product from M paratuberculosis 
nucleic acid using an appropriate second nucleic acid molecule, but does not generate an 
amplification product from nucleic acid of any of the organisms selected from the group 
consisting of Homo sapiens, Pseudomonas aeruginosa, Streptomyces viridochromogenes, 
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Mus musculus, Felis catus, mdXanthomonas campestris using an appropriate third 
nucleic acid molecule. 

For example, a nucleic acid of the invention can have the sequence shown in SEQ 
ID NO:l. A nucleic acid of the invention can have at least 75% sequence identity to SEQ 
5 ID NO:l (e.g., SEQ ID NO: 102). A nucleic acid of the invention can have at least 80% 
sequence identity to SEQ ID NO:l (e.g., SEQ ID NO:103). Anucleic acid of the 
invention can have at least 85% sequence identity to SEQ ID NO: 1 (e.g., SEQ ID 
NO: 104). A nucleic acid of the invention can have at least 90% sequence identity to SEQ 
ID NO:l (e.g., SEQ ID NO:105). A nucleic acid of the invention can have at least 95% 
10 sequence identity to SEQ ID NO:l (e.g., SEQ ID NO:106). A nucleic acid of the 
invention can have at least 99% sequence identity to SEQ ID NO:l (e.g., SEQ ID 
NO: 107). 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 576 

1 5 nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:2 or to the 
complement of SEQ ID NO:2, wherein any such molecule that is 10 to 35 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M. paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
does not generate an amplification product from nucleic acid of any of the organisms 

20 selected from the group consisting of Thermotoga sp., Homo sapiens, Pseudomonas 

aeruginosa, Deinococcus radiodurans, Streptomyces coelicolor, Oryzasativa, Rhizobium 
leguminosarum, Frankia alni, and Mesorhizobium loti using an appropriate third nucleic 
acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
25 wherein the nucleic acid comprises a nucleic acid molecule of 1 0 nucleotides to 522 

nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:3 or to the 
complement of SEQ ID NO:3, wherein any such molecule that is 10 to 35 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M. paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
30 does not generate an amplification product from nucleic acid of any of the organisms 

selected from the group consisting of Halobacterium NRC-1, Oryza sativa, Glycine max, 
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Streptomyces coelicolor, and Mus musculus using an appropriate third nucleic acid 
molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 582 

5 nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:4 or to the 
complement of SEQ ID NO:4, wherein any such molecule that is 10 to 47 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M. paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
does not generate an amplification product from nucleic acid of any of the organisms 

10 selected from the group consisting of Oryza sativa, Caenorhabditis elegans, Leishmania 
mexicana, Drosophila melangaster, Homo sapiens, Zea mays, Halobacterium sp. NRC-1, 
Pseudomonas aeruginosa, Ralstonia solanacearum, and Streptomyces coelicolor using an 
appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 

15 wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 31 1 

nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:5 or to the 
complement of SEQ ID NO:5, wherein any such molecule that is 10 to 36 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 

20 does not generate an amplification product from nucleic acid of any of the organisms 

selected from the group consisting of Homo sapiens, Streptomyces coelicolor, Ictalurid 
herpesvirus, Mesorhizobium loti, and Oryza sativa using an appropriate third nucleic acid 
molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
25 wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 576 

nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:6 or to the 
complement of SEQ ID NO:6, wherein any such molecule that is 10 to 41 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
30 does not generate an amplification product from nucleic acid of any of the organisms 

selected from the group consisting of Pseudomonas aeruginosa, Ralstonia solanacearum, 
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Arabidopsis thaliana, Pseudomonas fluorescens, Homo sapiens, mdMesorhizobium loti 
using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 474 
5 nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:7 or to the 
complement of SEQ ID NO:7, wherein any such molecule that is 10 to 35 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M. paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
does not generate an amplification product from nucleic acid of any of the organisms 

10 selected from the group consisting of Homo sapiens, Pantoea agglomerans, Rattus 
norvegicus, Erwinia uredovora, Erwinia ananas, and Pantoea ananatis using an 
appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 558 

15 nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:8 or to the 
complement of SEQ ID NO:8, wherein any such molecule that is 10 to 36 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M. paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
does not generate an amplification product from nucleic acid of any of the organisms 

20 selected from the group consisting of Neisseria meningitidis, Homo sapiens, Streptomyces 
coelicolor, Arabidopsis thaliana, Escherichia coli, Pseudomonas aeruginosa, 
Streptomyces hygroscopicus var. ascomyceticus, Ralstonia solanacearum, Deinococcus 
radiodurans, Rhizobium meliloti, Rickettsia typhi, Streptomyces sp., zndMus musculus 
using an appropriate third nucleic acid molecule. 

25 In another aspect of the invention, there is provided an isolated nucleic acid, 

wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 321 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 9 or to the 
complement of SEQ ID NO:9, wherein any such molecule that is 10 to 36 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 

30 M paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
does not generate an amplification product from nucleic acid of any of the organisms 
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selected from the group consisting of Mycobacterium tuberculosis, Homo sapiens, 
Streptomyces coelicolor, Drosophila melanogaster, Ralstonia solanacearum, 
Mesorhizobium loti, and Pseudomonas cruciviae using an appropriate third nucleic acid 
molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 2508 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 10 or to 
the complement of SEQ ID NO: 10, wherein any such molecule that is 10 to 44 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Sinorhizobium meliloti, Xanthomonas 
albilineans, Halobacterium sp. NRC-1, Ralstonia solanacearum, Deinococcus 
radiodurans, Halobacterium salinarium, Micromonospora griseorubida, Pseudomonas 
paucimobilis, and Streptomyces lividans using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 264 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:l 1 or to 
the complement of SEQ ID NO:ll, wherein any such molecule that is 10 to 36 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Caulobacter crescentus, Brucella 
melitemis, Pyrobaculum aerophilum, Mycobacterium tuberculosis, Sinorhizobium 
meliloti, and Mycobacterium leprae using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 1 110 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 12 or to 
the complement of SEQ ID NO: 12, wherein any such molecule that is 10 to 39 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
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molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Mesorhizobium loti, Bacillus halodurans, 
Ralstonia solanacearum, Homo sapiens, Drosophila melanogaster, and Rhizobium 
meliloti using an appropriate third nucleic acid molecule. 
5 In another aspect of the invention, there is provided an isolated nucleic acid, 

wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 672 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 13 or to 
the complement of SEQ ED NO: 13, wherein any such molecule that is 10 to 30 
nucleotides in length, under standard amplification conditions, generates an amplification 

1 0 product from M paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of M. avium 
subsp. avium using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 372 

1 5 nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 14 or to 
the complement of SEQ ID NO: 14, wherein any such molecule that is 10 to 30 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 

20 organisms selected from the group consisting of Brucella melitensis, Streptomyces 

coelicolor, Drosophila melanogaster, Mycobacterium tuberculosis, Trypanosoma rangeli, 
Trypanosoma minasense, Trypanosoma leeuwenhoeki, and Brassica napus using an 
appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 

25 wherein the nucleic acid comprises a nucleic acid molecule of 1 0 nucleotides to 600 

nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:15 or to 
the complement of SEQ ID NO:15, wherein any such molecule that is 10 to 35 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 

30 molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Ralstonia solanacearum, Sinorhizobium 
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meliloti, Homo sapiens, Mesorhizobium loti, Oryza sativa, Drosophila melanogaster , 
Rhizobium leguminosarum, Xylella fastidiosa, Deinococcus radiodurans, Achromobacter 
cycloclastes, and Candida cylindracea using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 540 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 16 or to 
the complement of SEQ ID NO: 16, wherein any such molecule that is 10 to 45 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Streptomyces lavendulae, Xylella 
fastidiosa, Streptococcus pneumoniae, Mycobacterium tuberculosis, Pseudomonas 
aeruginosa, Ralstonia solanacearum, Sinorhizobium meliloti, Sus scrofa, Mycobacterium 
leprae, and Streptomyces coelicolor using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 291 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 17 or to 
the complement of SEQ ID NO: 1 7, wherein any such mplecule that is 1 0 to 37 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Pseudomonas sp., Homo sapiens, 
Pseudomonas aeruginosa, Thauera aromatica, Oryza sativa, Ralstonia solanacearum, 
Rhizobium leguminosarum, Streptomyces coelicolor, Brucella melitensis, Drosophila 
melanogaster, Deinococcus radiodurans, Streptomyces noursei, Rhizobium meliloti, 
Synechococcus elongates, Sinorhizobium meliloti, and Mesorhizobium loti using an 
appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 225 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 18 or to 
the complement of SEQ ID NO:18, wherein any such molecule that is 10 to 37 
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nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Rhodobacter capsulatus, Agrobacterium 
5 tumefaciens, Mycobacterium smegmatis, Pseudomonas aeruginosa Ralstonia 

solanacearum, and Drosophila virilis using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 441 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO: 19 or to 

1 0 the complement of SEQ ID NO: 1 9, wherein any such molecule that is 1 0 to 30 

nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Homo sapiens, Mus musculus, 

15 Leishmania major, Pseudomonas aeruginosa, and Botrytis cinerea using an appropriate 
third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 726 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:20 or to 

20 the complement of SEQ ID NO:20, wherein any such molecule that is 1 0 to 41 

nucleotides in length, under standard amplification conditions, generates an amplification 
product from M paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Oryza sativa, Caulobacter crescentus, 

25 Rlxodobacter sphaeroides, Streptomyces coelicolor, Spermatozopsis similis, Homo 
sapiens, Sus scrofa, and Giardia intestinalis using an appropriate third nucleic acid 
molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 426 
30 nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:21 or to 
the complement of SEQ ID NO:21, wherein any such molecule that is 10 to 44 
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nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Streptomyces coelicolor, Homo sapiens, 
Triticum aestivum, Oryza sativa, Brucella melitensis, Caulobacter crescentus, 
Pseudomonas aeruginosa, Ralstonia solanacearum, Bovine herpesvirus, and 
Mesorhizobium loti using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 279 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:22 or to 
the complement of SEQ ID NO:22, wherein any such molecule that is 10 to 45 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Pseudomonas aeruginosa, Oryza sativa, 
Streptomyces sp„ Streptomyces peucetius, Rhizobium sp., Mycobacterium tuberculosis, 
Caulobacter crescentus, Ralstonia solanacearum, Haloferax volcanii, Mycobacterium 
leprae, and Streptomyces coelicolor using an appropriate third nucleic acid molecule. 

In another aspect of the invention, there is provided an isolated nucleic acid, 
wherein the nucleic acid comprises a nucleic acid molecule of 10 nucleotides to 4415 
nucleotides, the molecule having at least 75% sequence identity to SEQ ID NO:23 or to 
the complement of SEQ ID NO:23, wherein any such molecule that is 10 to 50 
nucleotides in length, under standard amplification conditions, generates an amplification 
product from M. paratuberculosis nucleic acid using an appropriate second nucleic acid 
molecule, but does not generate an amplification product from nucleic acid of any of the 
organisms selected from the group consisting of Ralstonia solanacearum, Sinorhizobium 
meliloti, Homo sapiens, Mesorhizobium loti, Oryza sativa, Drosophila melanogaster, 
Rliizobium leguminosarum, Xylella fastidiosa, Deinococcus radiodurans, Achromobacter 
cycloclastes, Candida cylindracea, Streptomyces lavendulae, Streptococcus pneumoniae, 
Mycobacterium tuberculosis, Pseudomonas aeruginosa, Sus scrofa, Mycobacterium 
leprae, Streptomyces coelicolor, Pseudomonas sp., Thauera aromatica, Brucella 
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melitensis, Streptomyces noursei, KJiizobium meliloti, Synechococcus elongates, 
Rhodobacter capsulatus, Agrobacterium tumefaciens, Mycobacterium smegmatis, 
Drosophila virilis, Mus musculus, Leishmania major, Botrytis cinerea, Caulobacter 
crescentus, Rhodobacter sphaeroides, Spermatozopsis similes, Giardia intestinalis, 
5 Triticum aestivum, Bovine herpesvirus, Streptomyces sp., Streptomyces peucetius, 

Rhizobium sp., and Haloferax volcanii using an appropriate third nucleic acid molecule. 

Generally, the invention provides an isolated nucleic acid, wherein the nucleic 
acid comprises a nucleic acid molecule of at least 10 nucleotides, the molecule having at 
least 75% sequence identity to a sequence selected from the group consisting of SEQ ID 

1 0 NOs: 1 -23 or to the complement of a sequence selected from the group consisting of SEQ 
ID NOs:l-23, wherein any such molecule that is 10 to 30 nucleotides in length, under 
standard amplification conditions, generates an amplification product from M. 
paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but does 
not generate an amplification product from nucleic acid of any of the organisms selected 

1 5 from the group consisting of Ralstonia solanacearum, Sinorhizobium meliloti, Homo 
sapiens, Mesorhizobium loti, Oryza sativa, Drosophila melanogaster, Rhizobium 
leguminosarum, Xylella fastidiosa, Deinococcus radiodurans, Achromobacter 
cycloclastes, Candida cylindracea, Streptomyces lavendulae, Streptococcus pneumoniae, 
Mycobacterium tuberculosis, Pseudomonas aeruginosa, Sus scrofa, Mycobacterium 

20 leprae, Streptomyces coelicolor, Pseudomonas sp., Thauera aromatica, Brucella 
melitensis, Streptomyces noursei, Rhizobium meliloti, Synechococcus elongates, 
Rhodobacter capsulatus, Agrobacterium tumefaciens, Mycobacterium smegmatis, 
Drosophila virilis, Mus musculus, Leishmania major, Botrytis cinerea, Caulobacter 
crescentus, Rhodobacter sphaeroides, Spermatozopsis similes, Giardia intestinalis, 

25 Triticum aestivum, Bovine herpesvirus, Streptomyces sp., Streptomyces peucetius, 
Rhizobium sp., Haloferax volcanii, Streptomyces viridochromogenes, Felis catus, 
Xanthomonas campestris, Thermotoga maritime, Thermotoga neapolitana, Frankia alni, 
Halobacterium NRC-1, Glycine max, Leishmania tarentolae, Neisseria meningitides, 
Escherichia coli, Caenorhabditis elegans, Leishmania mexicana, Zea mays, Ictalurid 

30 herpesvirus, Rattus norvegicus, Arabidopsis thaliana, Pseudomonas fluorescens, Pantoea 
agglomerans, Erwinia uredovora, Pantoea ananatis, Streptomyces hygroscopicus, 
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Rickettsia typhi, Pseudomonas cruciviae, Xanthomonas albilineans, Halobacterium 
salinarium, Micromonospora griseorubida, Pseudomonas paucimobilis, Streptomyces 
lividans, Pyrobaadum aerophilum, Sinorhizobium meliloti, Mesorhizobium loti, Bacillus 
halodurans, Trypanosoma rangeli, Trypanosoma minasense, Trypanosoma leeuwenhoeki, 
5 and Brassica napus using an appropriate third nucleic acid molecule. 

The invention provides for an isolated nucleic acid comprising a nucleic acid 
molecule of 10 nucleotides to 200 nucleotides having at least 75% sequence identity to 
one of the sequences set out in SEQ ID NOs:l 10-1342 or to the complement of that 
sequence. Using Table 1 as a reference, any such molecule that is 10 to N nucleotides in 
10 length, under standard amplification conditions, generates an amplification product from 
M paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
does not generate an amplification product from nucleic acid of any of the organisms 
shown in Table 1 corresponding to the respective SEQ ID NO, using an appropriate third 
nucleic acid molecule. For example, for SEQ ID NO:110 (segment 26), any such 
1 5 molecule that is 1 0 to 33 nucleotides in length, under standard amplification conditions, 
generates an amplification product from M paratuberculosis nucleic acid using an 
appropriate second nucleic acid molecule, but does not generate an amplification product 
from nucleic acid of Mus musculus and Rhodobacter sphaeroides, using an appropriate third 
nucleic acid molecule. 
20 - Table 1. 



Fragment 
Designation 


SEQ 
ID 
NO: 


N 
(nt) 


Organisms 


26 


no 


33 


Mus musculus; Rhodobacter sphaeroides 


27 


111 


38 


Novosphingobium aromaticivorans; Corynebacterium 
efficiens 


28 


112 


30 


Mycobacterium avium subsp. avium 


29 


113 


30 


Mycobacterium avium subsp. avium 


30 


114 


32 


Brucella melitensis; Brucella suis 


31 


115 


30 


Mycobacterium avium subsp. avium 


32 


116 


32 


Galleria mellonella 


33 


117 


32 


Oryctolagus cuniculus; Novosphingobium aromaticivorans 


35 


118 


30 


Mycobacterium avium subsp. avium 


36 


119 


38 


Oryza sativa; Burkholderia fimgorum 


37 


120 


30 


Mycobacterium avium subsp. avium 


38 


121 


30 


Mycobacterium avium subsp. avium 


39 


122 


39 


Magnetospirillum magnetotacticum; Zea mays; Oryza 
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sativa; Streptomyces coelicolor 


40 


123 


32 


Neurospora crassa 


41 


124 


30 


Mycobacterium avium subsp. avium 


47 


125 


33 


Ralstonia solanacearum 


48 


126 


30 


Mycobacterium avium subsp. avium 


56 


127 


42 


Halobacteriwn sp. NRC-1; Oryza sativa 


57 


128 


32 


Mus mus cuius; Arabidopsis thaliana 


58 


129 


30 


Mycobacterium avium subsp. avium 


59 


130 


38 


Ralstonia metallidwans * Ma&netosnirillutn 
magnetotacticum 


60 


131 


30 


Mycobacterium avium subsp. avium 


61 


132 


30 


Mycobacterium avium subsp. avium 


62 


133 


36 


Ralstonia metallidwans 


63 


134 


38 


Leishmania donovani; Oryza sativa 


67 


135 


32 


Oryza sativa 


68 


136 


30 


Mycobacterium avium subsp. avium 


69 


137 


33 


Mus mus cuius; Archaeoglobus Julgidus 


70 


138 


30 


Mycobacterium avium subsp. avium 


71 


139 


32 


Corynebacterium efficiens 


72 


140 


45 


Pseudomonas aeruginosa 


73 


141 


30 


Mycobacterium avium subsp. avium 


74 


142 


41 


Rhodovnirillum ruhrum' RaJvfnnia pufrsmha 


75 


143 


30 


Mvcohactprium avium siih^n avium 

irl Hilt ft t* VI Villi OUISOJJ. V I III Ik 


76 


144 


30 


Ibfvcoh/ictprium /tvium Qiihon avium 


77 


145 


30 


Afvcohacteriuni avium ^iihsn avium 


79 


146 


32 


Actinosvnnema nretiosum siibsn auranticum mavtanvitin 


80 


147 


44 


Streotomvces coelicolor* Homo vanipns:* 
RJwdopseudomonas palustris; Triticum aestivum 


81 


148 


30 


Mycobacterium avium subsp. avium 


82 


149 


41 


Oryza sativa; Spermatozopsis similis 


83 


150 


32 


Streptomyces coelicolor 


85 


151 


30 


Mycobacterium avium subsn avium 


86 


152 


30 


Mycobacterium avium subsp. avium 


87 


153 


30 


ft/fvcohaptprium avium <nih<?n avium 


88 


154 


32 


Ralstonia Kolanarparum 

.1 VI* to LKJI 1 1 LI. JUlUrlUUCUf Will 


89 


155 


30 


nAvt*nh\n rtpriuYii avium cnhcn avium 

JrXJ/CC/c/t*l-*e/ it*//* (UVllifll OUUaJJ. UvlUffl 


90 


156 


33 


Pseudomonas • Chlnrnhium tpnitium * PvPuHnmsitiaQ 

aeruginosa 


91 


157 


38 


Homo saoiens ' Lentinus edodes * Geohactev 
nxetallireducens; Thauera aromatica; Oryza sativa 


92 


158 


30 


Mycobacterium avium subsp. avium 


93 


159 


32 


Chlamydomonas geitleri 


94 


160 


45 


Streptomyces lavendulae 


95 


161 


30 


Mycobacterium avium subsp. avium 


96 


162 


32 


Xanthomonas campestris; Xanthomonas axonopodis 


97 


163 


32 


Homo sapiens 


98 


164 


30 


Mycobacterium avium subsp. avium 


99 


165 


32 


Ralstonia solanacearum 


100 


166 


30 


Mycobacterium avium subsp. avium 
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101 


167 


47 


Mus musculus; Mycobacterium avitun; Homo sapiens; 
Pseudomonas pseudoalcalizenes 


1 102 


168 


30 


Mycobacterium avium subsp. avium 


I 103 


169 


32 


Oryctolagus cuniculus 


104 


170 


30 


Mycobacterium avium subsp. avium 


105 


171 ! 


30 


Mycobacterium avium subsp. avium _ 


106 


172 


30 


Mycobacterium avium subsp. avium 


I 107 


173 


38 


Corynebacterium efficiens 


108 


174 


30 


Mycobacterium avium subsp. avium 


1 109 


175 


30 


Mycobacterium avium subsp. avium 


1 11ft 


176 


33 


Homo sapiens 


112 


177 


30 


Mycobacterium avium subsp. avium 


j 236 


178 


56 


Mycobacterium tuberculosis; Slirimp white spot syndrome 
virus; Mus sp.; Rattus norvegicus; Drosophila 
melanoeaster: Eimeria tenella; Chlamydomonas 
reinhardtii; Bos taunts; Saccharomyces cerevisiae; Homo 
sapiens; Gallus gallus 


1 0^7 


1 70 




Mycobacterium tuberculosis; Oryza sativa; Azotobacter 
vinelandii; Pseudorabies virus; Homo sapiens; Mus 
musculus; Desulfitobacterium hafiiiense; Triticum 
aestivum; Streptomyces coelicolor 


280 


180 


45 


Mycobacterium tuberculosis; Oryza sativa; Bliodobacter 
spltaeroides; Burkholderia Jungorum; Desulfitobacterium 
hafiiiense 


\ ion 
330 


1 R1 
lo 1 


/*+ 


Mvmharterium tuberculosis 


354 

j 


182 


116 


Mycobacterium tuberculosis; Rhodococcusfascians; 
Magnetospirillum magnetotacticum; Mycobacterium 
leprae; Deinococcus radiodurans; Xanihomonas 
campestris; Homo sapiens; Rhodospirillum rubrum; Oryza 
sativa; Streptomyces coelicolor; Penaeus vannamei; Mus 
musculus; Caulobacter crescentus 


518 


183 


102 


Mycobacterium tuberculosis; Mycobacterium leprae; 
Rhodobacter sphaeroides; Rhodospirillum rubrum; 
Burkholderia fungorum; Xanihomonas oryzae 


584 


184 


66 


Mycobacterium tuberculosis; Ralstonia metallidurans; 
ffnmn sapiens; Azotobacter vinelandii 


! 585 


185 


95 


Mesorhizobium loti 


586 


1 fi£ 




Sinnrhizobium meliloti ' Xanihomonas campestris; 
Rhodonseudomonas oalustris; Actinomyces naeslundii; 
Streptomyces coelicolor 


587 


187 


45 


Pseudomonas fluorescens; Mesorhizobium loti; 
Azotobacter vinelandii; Streptomyces coelicolor; Oryza 
sativa; Macaca mulatto rhadinovirus; Pseudomonas 
aeruginosa 


588 


188 


42 


Rliodobacter sphaeroides; Halobacterium sp. NRC-1; 


589 


189 


70 


Mycobacterium leprae 


609 


190 


44 


Magnetospirillum magnetotacticum; Rlwdopseudomonas 
palustris; Homo sapiens; Amycolatopsis mediterranei; 
Streptomyces coelicolor 
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744 


191 


44 


Oryza sativa; Homo sapiens; Mus musculus 


811 


192 


99 


Mycobacterium tuberculosis; Hordeum vulgare; 
Streptomyces coelicolor: Orvza sativa' Desuffitoharterium 
hafhiense; Haloferax mediterranei; Pseudomonas 
aeruginosa; Mus musculus; Haloferax volcanii; Homo 
sapiens; Pseudomonas fluorescens; Azotobacter 
vinelandii; Sorghum vulgare; Zea mays 


813 


193 


38 


Ralstonia metallidurans; Frankia sp.; Homo sapiens; 
Streptomyces coelicolor: Orvza sativa 


935 


194 


66 


Mycobacterium tuberculosis; Mycobacterium phage Ms6; 
Ralstonia solanacearum; Oryza sativa; Rhodobacter 
sphaeroides; Rhodopseudomonas palustris; Caulobacter 
crescentus; Actinosynnema pretiosum; Homo sapiens; 
Thermobifida fusca: Streotomvces nourxei* A/fpsnrhimhium 
loti; Bifidobacterium longum; Streptomyces coelicolor 


1001 


195 


86 


Mycobacterium tuberculosis; Pseudomonas fluorescens; 
Rhodospirillum rubrum; Ralstonia solanacearum; 
Amycolatopsis orientalis; Pseudomonas syringae; 
Desulfitobacterium hafniense; Deinococcus radiodurans; 
Myxococcus xanthus 


1007 


196 


135 


Mycobacterium tuberculosis' Strentnmvrp? molinnln-r 


1027 


197 


45 


Ralstonia metalliduraw jiznrhimhiijm rmilinnflnn** 
Pseudomonas aeruginosa: Canis familiari? * Sux vrmfh * 
Neurospora crassa; Rhodobacter sphaeroides; 
RJiodospirillum rubrum; Oryza sativa; Streptomyces 
coelicolor; Caulobacter crescentus; Papio anubis 


1104 


198 


30 


Mycobacterium avium subsp. ov/u/n 


1105 


199 


30 


Mycobacterium avium subsp. avium 


1106 


200 


32 


Rhizobium meliloti; Sinorhizobium meliloti 


1107 


201 


32 


Nocardioides sp.; Tliermobifida fusca 


1108 


202 


30 


Mycobacterium avium subsp. avium 


1109 


203 


30 


Mycobacterium avium subsp. aviwn 


1110 


204 


35 


Desulfovibrio desulfuricans; Drosophila melanogaster 


1111 


205 


30 


Mycobacterium avium subsp. avium 


1112 


206 


30 


Mycobacterium avium subsp. avium 


1113 


207 


30 


Mycobacterium avium subsp. avium 


1114 


208 


30 


Mycobacterium avium subsp. avium ! 


1115 


209 


30 


Mycobacterium avium subsp. avium 


1116 


210 


30 


Mycobacterium avium subsp. avium 


1117 


211 


30 


Mycobacterium avium subsp. avium 


1118 


212 


30 


Mycobacterium avium subsp. avium 


1119 


213 


30 


Mycobacterium avium subsp. avium I 


1120 


214 


32 


Drosophila melanogaster 


1121 


215 


39 


Cordyceps pseudomilitaris; Oryza sativa 


1122 


216 


35 


Pseudomonas aeruginosa 


1123 


217 


30 


Mycobacterium avium subsp. avium 


1130 


218 


44 


Mycobacterium tuberculosis; Oryza sativa; 
Magnetospirillum magnetotacticum; Sinorhizobium 
meliloti; BurMxolderiafungorum; Caulobacter crescentus; 
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Ralstonia metallidurans; Rhodobacter capsulatus; 
Corynebacterium efficiens; Homo sapiens; Mus musculus 


1549 


219 


98 


Mycobacterium leprae; Mycobacterium tuberculosis; 
C/ry^ saliva; JLuntnomonas uxonupouis 


1 Til 

1733 


oon 


in 


JVLyCOuaCteriUm avium allUop. uviurn 


1735 


221 


33 


Jtiomo sapiens, HtScnericma con 


1873 


ooo 

222 


in< 


JMycouactenum tuoercuiosis, otr&piomyces coeucoior, 
Oryza sativa; Pseudomonas aeruginosa; Micromonospora 
chersina; Halobacterium sp, NRC-1; /fowo sapiens 

n/9fM/l/l/l/l/HfR «>/l//l/1//f /1*/IM P ' 7.0/1 111/71 JC 

ueinococcus rauioauruno, zazu muys 


1904 


223 


30 


Mycobacterium avium subsp. avium 


1905 


224 


30 


Mycobacterium avium subsp. avium 


1906 


225 


38 


Burkholderia jungorum 


2459 


226 


39 


Magnetospirillum magnetotacticum; Mesorhizobium loti; 
Propionibacterium freudenreichii; Streptomyces 
coelicolor; Xanthomonas campestris 


2476 


227 


51 


Mycobacterium tuberculosis; Streptomyces coelicolor; 
Oryza sativa; Homo sapiens; Spodoptera fingiperda; 
Rhodospirillum rubrum; Thennobifida jusca; Streptomyces 
lividans; Corynebacterium efficiens 


2634 


228 


78 


Mycobacterium kansasii; Burkholderia fungorum; 
Ralstonia solanacearum; Halobacterium sp,; 
Sinorhizobium meliloti 


2842 


229 


44 


Gallus gallus; Ralstonia solanacearum; Mycobacterium 
avium; Streptomyces avermitilis; Streptomyces sp. 


2863 


230 


32 


Thermobifida fusca 


2865 


231 


77 


Mycobacterium tuberculosis; Streptomyces coelicolor; 
Micromonospora megalomicea subsp. nigra megalomicin 


2932 


232 


OA 

80 


Mycobacterium leprae; Mycobacterium tuberculosis; 
Amycoiaiopsis sp., uryza sativa, luustoniu soiunaceurum, 
Streptomyces coelicolor 


3034 


oii 


io 
32 


Mycooaciervum leprae, L^oryneoacwnum ejjivienb, \jryzu 
sativa 


315o 


234 


32 


iwus mus cuius 


IOC. /I 

3ZD4 


01^ 


3U 


jyiycouacteriuTTi avium oiiuop. uviurn 


32 J J 


01£ 
Z30 


3U 


Auycooactenum avium suusp. uvium 


3256 


237 


30 


Mycobacterium avium subsp. avz'wm 


3257 


238 


30 


Mycobacterium avium subsp. avium 


3258 


239 


32 


Mesorhizobium loti; Ralstonia solanacearum 


3260 


240 


33 


Mesorhizobium loti 


3261 


241 


39 


Bacillus halodurans 


3262 


242 


30 


Mycobacterium avium subsp. av/w/n 


11 CO 

3358 


243 


/4 


MycooactertUin tuoercuiosis, iviycouacisrium leprufz, 
Oryza sativa; Desulfitobacterium hafiiiense; Xanthomonas 
campestris; Bovine herpesvirus; Rhodopseudomonas 
palustris; Magnetospirillum magnetotacticum 


3614 


244 


45 


Homo sapiens; Klebsiella aerogenes; Enterobacter 
aerogenes; Pseudomonas sp.; Ralstonia metalliduratis; 
Magnetospirillum magnetotacticum; Streptomyces 
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f*f\pHt*f\lfW * pF/7i///mtt/in/TP nil fid/1 * fl/lC t/~t1iy~li 0 • 1?lts\sfr%hsrsif/>f 
isUGllCi/lUr, IrbtMUUJnOTlub puiiUU, SjUo lUUrUa, JSJlOuOuuCtST 

SDhaernidpv ' Mij? ntiixmilus 


3681 

JvU A. 


245 


45 


A/isz4#Y)C7i/ifvi /*JV7cc/7• Sttrpntmnvcpn nvpvmitilix' Rijhwiwv/tv 
&elatinosus • Pseudnmnn/is nutida * Hordeum vula/irp • 
Pseuodmonas stutzeri; Halobacteriwn sp. NCR-1; 
Thermus thertnophilus; Caenorhabditis elegans 


3695 


246 


30 


Mycobacterium avium subsp. avium 


3696 


247 


30 


Mycobacterium avium subsp. avium 


3697 


248 


30 


Mycobacterium avium subsp. avium 


3698 


249 


30 


Mycobacterium avium subsp. avium 


3699 


250 


30 


Mycobacterium avium subsp. avium 


3700 


251 


30 


Mycobacterium avium subsp. ov/wm 


I 3701 


252 


32 


/fomo sapiens 


3702 


253 


38 


Streptomyces coelicolor; Caulobacter crescentus 




954 


10 


IViyKsUUUL-ltZf luff l UViUfri ouuop. UvlWffl 


1704 


955 


11 




1705 




75 


iviycuuuLifzriutn iuuercui(/oto 


1859 


957 


*T*T 


uirejsiufnyccd coeiicoiur, numu aupitznb, ivovospningooium 

aromaticivorans; Pan troglodytes; Mus musculus; 

fipi&runuiws uiutjruru*, ixuijiuriiu ouiunuocururn, oUo scoju, 
Crfilliiv oral hi?* Ov\yrn v/itrv/i 


3876 


258 


30 


h/f'vrnh/irtpviutit /rviunt Qiih^n /tviuth 


3877 

| JO / / 


259 


30 


Arfvcnhfirtpriiitn /Tviiim <iiih<rn /ivium 

J.YJ.jrt-'WLsL+U'llZ-f Ll/tffl UVlWtft OUUOJJ. UK(l4f/( 


! 3878 

JO / o 


260 


30 


h/F'\)(*nhfirtPttiiiti nviunt oiihcn /tvjuth 

J.rAyt*WUU**l&t IWffl UVlMfft juuop. i+VHAffl 


3880 


261 


32 


Mesorhizobium loti; Rhodopseudomonas palustris; 
Ralstonia solanacearum 


1881 


969 




\zf& v/wh 7 7/"> A if y »»i lexfi • Rhnslnh/i /^toy vr\Pt/i omi /I ov 

ivicaurfuzuuiuffi ion, ixfiuuuuucitzr opnu.tiruiu.jiis 


3882 


263 


30 


Mycobacterium avium subsp. aviwm 


1881 

JOOJ 


964 


10 


£>UClltUS nuiuciurufis 


3884 


265 


30 


Mycobacterium avium subsp. avzw/M 


4008 


266 


42 


Streptomyces coelicolor; Mycobacterium tuberculosis; 
Mycobacterium leprae; Deinococcus radiodurans; 
Agrooacienum tumejaciens, \^auiooacier crescentus 


/Ml o 


967 


19 


iviycouacterium luoercuiosis, riomo sapiens, 
Desulfitobacterium hafniense; 


4760 


968 
zoo 


44 


iviycoDucienum luoercuiosis, lyovospningooium 
aromaticivorans; Homo sapiens; Cricetulus griseus; Suid 
herpesvirus; Oryza sativa; Streptomyces bambergiensis; 
Mus musculus; Caenorhabditis elegans 




7 60 


in 


Mycobacterium avium subsp. avium 








Mycobacterium tuberculosis; Gallus gallus; Oryza sativa; 
x^auiooacier crescentus 


4976 


271 


54 


Mycobacterium tuberculosis * Orv7ti s/itiva * 
Mycobacterium bovis; Homo sapiens; Novosphingobium 
aromaticivorans; Mus musculus; Streptomyces coelicolor; 
Deinococcus radiodurans; Chlamydomonas reinhardtii 


5008 


272 


32 


Escherichia coli 


5010 


273 


44 


Rhodococcus sp.; Mesorhizobium loti 


5012 


274 


30 


Mycobacterium avium subsp. avnwi 
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5103 


275 


51 


Ralstonia solanacearum; Pseudomonas aeruginosa; Homo 

MfiiMtP' T?ns%1in-r4 r>Tiirt nnli* A/fpcnrnizohium. loti? 

Supi&la, &SCfWriCrill* Cull, IVlCovr ru&\sts**+n* 

T^oirtnnnnmto rnrli nriurnn*: * RhfiuODSClidOftlOflCLS DQiUStvis * 

Oryza ra/fva; Mycobacterium tuberculosis 


5119 


276 


53 


Mycobacterium tuberculosis; Mycobacterium leprae; 
riw\rrn csithi/i ■ J-Tmnn cnnipns • Drosonhila melano&aster * 

Jfhndnhnpfpr rnnvulnfiiv Alnhn Droteobacterium? ArablS 


C 1 Q£. 

51oo 


9*7*7 
HI 




Strpntnmvcp^ rnelicolor' StreDtomVCes galbUS 


r i no 

51oo 


Z/O 




M\jrnhnrtpriiiiYi tuhprpulosis * StreDtOfttVCeS COeliCOlori 

Homo sapiens; Rlwdopseudomonas palustris; 
DesulHtobacterium hafhiense; Mus mus cuius 


C1f\£ 


970 

z/y 




AA\tp/%h/ipfpt*itityi tuhpvpulosis 


5310 


9 on 

ZoU 




Jl/fvpnhfiPtpriufn avium subst). avium 


CI 1 1 
531 / 


981 1 
Zol 


10 


lidvpnhaptprium avium subsD avium 


5320 


9R9 
ZoZ 


10 


A/fvpnhartprium avium subso. avium 


53/o 


Zoj 


16 


Pvpudnmnnas nutida ■ Ma&netosvirillum magnet otacticuvn; 
Mycobacterium tuberculosis; Oryza sativa 


5340 


284 


30 


Mycobacterium avium subsp. avium 


C1A1 

5341 


985 
Zoj 


JU 


hAvptihrirtpriiim aviurn. Sllbso avium 


CI AO 

5342 


OCA 
ZoO 


JU 


t\4\}f*nhnf*tpfdiiTn avium subso avium 


5343 


989 
Zo/ 


JZ 


nuinv aupitzfia 


CIA A 

5344 


988 
Zoo 


in 


}\A T -\ir k nhnptpriiMi avium subso avium 


5345 


289 


38 


Mesorhizobium loti; Mycobacterium tuberculosis 


5346 


290 


50 


Mycobacterium tuberculosis; Xanthomonas axonopodis; 

JlA\>**f\h/i/*t£rriiit*t lonmp' Jf/ntth/imntUlS COttlDPStriS 


5348 


291 


45 


/fomo sapiens 


5349 


292 


10 

3o 


ZJs\-n*s\ r/rnf'/lTi o 1 f** Still f\ hn/^tot* r > VP>*\f k PY\ tlJ 

siomo sapiens t K^uuiuuucitzr %*i d3uor«»*j 


5350 


293 


30 


Mycobacterium avium subsp. avium 


5351 


294 


53 


Mycobacterium marinwn, iviycuuui'ieriufri wccctuw*), 

T siifhrnnnirt inisinHnvt ' DpV1jJiltnhaPtP7T.Um hafiliPJlSe* 

J?Uivf\hiiim lYiolilnfi ' f)r\)7fl sativa 

jxflizouiiiiii ifiKZiituti, yji y^iti ouiiKL* ^ 


5352 


295 


50 


ifc/no sapiens; Bovine herpesvirus; Oryza sativa; Mus 
I*M<e/•1J/^ie• RurlrhnJdpfia n?pudnmallp.i' Zea mavs 


C1C1 

5353 


90A 

zvo 


1Q 


Annnhplpi oamhiae.* Ralstonia solanaceai*um: Drosovhila 

nial nnncrnvtpv ' Pnnrirus trifoliata 


C1CA 

5354 


9Q7 

zy / 


IS 

JO 


RhndnhnpfpT vnhaprnidPK 


5355 


298 


50 


Pseudomonas syringae 


5356 


299 


39 


Streptomyces coelicolor; Magnetospirillum 
magnetotacticum 


5357 


300 


38 


Homo sapiens 


5358 


301 


32 


Desulfitobacterium hafhiense; Rhizobium meliloti 






44 


Drosophila melanogaster; Ralstonia solanacearum 


5361 


303 


62 


Bifidobacterium longum; Azotobacter vinelandii; 
Rhodospirillum rubrum; Ralstonia solanacearum; 
Sinorhizobium meliloti; Streptomyces lincolnensis; Oryza 
sativa; Xanthomonas axonopodis; Caulobacter crescentus; 
Pseudomonas putida; Mycobacterium phage DS6A; 
Pseudomonas fluorescens; Burkholderiafimgorum; 
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Pseudomonas synngae; Mycobacterium tuberculosis; 
Streptomyces coelicolor: Pseudomonas aeruginosa 


5362 


304 


50 


Ralstonia solanacearum 


5363 


305 


38 


Azotobacter vinelandii: Pseudomonas putida 


5364 


306 


32 


Corynebacterium efficiens 


5365 


307 


38 


Pseudomonas aeruginosa; Synechococcus sp. 


CI ^rf* 

5366 


308 


33 


Corynebacterium glutamicum 


5367 


309 


30 


Mycobacterium avium subsp. avium 


5368 


310 


! 32 


Nitrosomonas europaea 


5369 


311 


30 


Mycobacterium avium subsp. avium 


5370 


312 


i 32 


Pan troglodytes; Homo sapiens 


5371 


313 


30 


Mycobacterium avium subsp. avium 


5372 


314 


38 


Gluconacetobacter xylinus 


5390 


315 


30 


Mycobacterium avium subsp. avium 


5391 


316 


30 


Mycobacterium avium subsp. avium • 


5417 


317 


30 


Mycobacterium avium subsp. avium 


5418 


318 


32 


Homo sapiens 


5419 


319 


38 


Rhodopseudomonas palustris; Homo sapiens; 
Streptomyces noursei; Streptomyces coelicolor; Oryza 
sativa 


5420 


320 


32 


Streptomyces coelicolor; Streptomyces lividans 


5421 


321 


30 


Mycobacterium avium subsp. avium 


5422 


322 


32 


Rhodopseudomonas palustris 


5423 


323 


35 


Synechococcus sp. 


5424 


324 


30 


Mycobacterium avium subsp. avium 


5425 


325 


30 


Mus musculus 


5426 


326 


30 


Mycobacterium avium subsp. avium 


5427 


327 


30 


Mycobacterium avium subsp. avium 


5428 


328 


35 


Homo sapiens; Comamonas sp. 


5429 


329 


30 


Mycobacterium avium subsp. avium 


5430 


330 


50 


Coiynebacterium glutamicum; Burkholderia fungorum 


5431 


331 


30 


Mus musculus 


5432 


332 


50 


Streptomyces maritimus; Streptomyces clavuligerus; 
Streptomyces lavendulae; Streptomyces roseojulvus 


5433 


333 


30 


Homo sapiens 


! 5434 


334 


30 


Mycobacterium avium subsp. avium 


5435 


335 


35 


Streptomyces clavuligerus 


i 5436 


336 


45 


Ralstonia eutropha 


5437 


337 


40 


Rhodobacter sphaeroides; T/termobifida fusca \ 


5438 


338 


30 


Mycobacterium avium subsp. avium 


5439 


339 


30 


Mycobacterium avium subsp. avium 


5440 


340 


30 


Mycobacterium avium subsp. avium 


5441 


341 


45 


Oryza sativa; Zea mays j 


5442 






Mycobacterium avium subsp. avium 


5443 


343 


30 


Mycobacterium avium subsp. avium 


5444 


344 


36 


Haloferax volcanii; BurkJiolderia fungorum 1 


5445 


345 


40 


Streptomyces coelicolor; Ralstonia solanacearum 


5446 


346 


30 


Mycobacterium avium subsp. avium 


5447 


347 


45 


Ralstonia solanacearum 
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5448 


348 


45 


Felis catus 


5449 


349 


30 


Mycobacterium avium subsp. avium 


5450 


350 


30 


Mycobacterium avium subsp. avium \ 


5451 


351 


35 


Burkholderia funzorum 


5452 


352 


30 


Mycobacterium avium subsp. avium 


5453 


353 


92 


Desulfitobacterium hqfhiense; Streptomyces coelicolor; 
Pseudomonas syringae pv. syringae; Streptomyces 
verticillus; Streptomyces avermitilis; Lysobacter sp. 
(ATCC 53042); Mycobacterium smegmatis, Raistonia 
solanacearum; Streptomyces chrysomallus; Stiginatella 
aurantiaca; Streptomyces lavendulae; Streptomcyes 
toyocaensis; Mesorhizobium loti; Saccharothrix mutabilis 

SUuSp* CapreOlUS nOnTluOSOma, ratzuuuinunub ueruginuou, 

Synechococcus sp. 


5454 


354 


30 


Mycobacterium avium subsp. avw/w 


5455 


355 


33 


ifa/o /era* mediterranei 


5456 


356 


65 


Raistonia solanacearum; Streptomyces verticillus; 
Streptomyces coelicolor; Desulfitobacterium hqfhiense; 
Streptomyces noursei 


5457 


357 


30 


Mycobacterium avium subsp. aWwro 


5458 


358 


57 


Streptomyces verticillus; Streptomyces chrysomallus; 
Streptomyces avermitilis; Pseudomonas syringae pv. 
syringae; Streptomyces coelicolor; Streptomyces 
lavendulae; Azotooacter vinetanau, rseuaomonas 
fluorescens; Magnetospinuum magnewiaczicum, 
Thermobifida jusca; Desulfitobacterium hqfhiense; 
Raistonia solanacearum 


5459 


359 


30 


Mycobacterium avium suosp. avium 


5460 


360 


30 


Mycobacterium avium subsp. avium 


5461 


361 


30 


Mycobacterium avium suusp. avium 


5462 


362 


1 A 

32 


Leishmania major 


5463 


363 


37 


JSurKfioiaena jungorum, ivui ubuuiunua z>ur vpucu, 


5464 


364 


41 


Pseudomonas putida; Sinorhizobium meliloti 


5465 


fy S C 

365 


32 


JxnOaODaCier CUp&UlulUa, Jxul i,yiufn^^uiuvi>r mo 


5466 


366 


37 


rseuaomonas jiuoreoceno, j\/iuuuf/^tit*u.uft iui *uj ^uhwmw 


5467 


367 


OA 

30 


Mycobacterium avium suosp. uvium 


5468 


368 


33 


Rliodobacter spfiaeroides 


5469 


369 


37 


Rhodobacter sptiaeroiaes, uryza sanva, norno bupietvs 


5470 


370 


1 40 


Bifidobacterium longum, iMuiooacier mans, 
sLantfiomonas axonopoais pv. cttr* 


5471 


371 


33 


jSurKfioiaena jungorum, oireptomyctz* uvermuw* 




372 


50 


Streptomyces coelicolor 


5473 


373 


39 


Rhodobacter sphaeroides; Mycobacterium tuberculosis; 
Pseudomonas aeruginosa 


5474 


374 


45 


Pseudomonas aeruginosa 


5475 


375 


I 30 


Mycobacterium avium subsp. ov/i/m 


5476 


376 


45 


Xanthomonas campestris pv. Campestris (ATCC 3391) 


5477 


377 


44 


Mesorhizobium loti; Azotobacter vinelandii; Salmonella 
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enterica serovar typhi 


5478 


378 


| 30 


Mycobacterium avium subsp. avium 


5479 


379 


37 


Zea mays 


5480 


380 


30 


Mycobacterium avium subsp. avium 


5481 


381 


30 


Mycobacterium avium subsp. avium 


1 5482 


382 


30 


Mycobacterium avium subsp. avium 


5483 


383 


33 


Leishmania major 


5484 


384 


32 


Homo sapiens; Ralstonia solanacearum 


5485 


385 


30 


Mvcobacterium avium subsD avium 


5486 


386 


30 


Mycobacterium avium subsp. avium 


5487 


387 


32 


Caulobacter crescentus pv. citri 


5488 


388 


32 


Xanthnmntia? /lYnnnnndin 


5489 


389 


35 


Sinorhizobium meliloti 


5490 


390 


50 


Pseudomonas syringae pv. syringae; Xanthomonas 
axonopodis pv. citri; Shigella flexneri 


5491 


391 


32 


Leishmania major 








Pseudomonas fluorescetxs; Pseudomonas aeruginosa; 
Sorangium cellulosum; Drosophila melanogaster 


5493 


393 


83 


Yersinia enterocolitica; Yersinia pestis; Azotobacter 
vinelandii; Escherichia coli; Ralstonia solanacearum; 
direpiomyces avermitws, rseuaomonas jluorescens; 
iviyouuucieriurn smegmans, oirepiomyces venicmus; 


5494 


394 


50 


avnmatirivnranv * Tfnlnhnrtf>riutn en • Trk-m ihi/yJ In 

arachnoph ilus 


5495 


395 


33 


Asrobacterium tumefaciens 


5496 


396 


30 


Mvcobacterium avium siihsn avium 


5497 


397 


32 


Streptomyces coelicolor 


5498 


398 


30 


Mycobacterium avium subsp. avium 


5499 


399 


30 


Mycobacterium avium subsp. avium 


5501 


400 


44 


Oryza sativa 


5502 


401 


35 


Xanthomonas camvestris dv camvestris fATCC 33 9 11 


5503 


402 


33 


Corynebacterium ejficiens 


5504 


403 


30 


Mycobacterium avium subsp. avium 


5505 


404 


30 


Mvcobacterium avium subsD avium 


5506 


405 


30 


Mvcobacterium avium substi avium 


5507 


406 


30 


Mycobacterium avium subsp. avium 


5508 


407 


30 


MvcnhactPTium avium QiihQn avium 


5509 


408 


37 


Mus musculux* Ffnmn stanipnv 


5510 ! 


409 


30 j 


MvcnhactPrium avium Qiihon avium 


5511 


410 


30 


Mvcobacterium avium sub^n avium 


5512 


411 


37 


Pseudomonas fluorescens 


5513 


412 


44 


Rhodospirillum rubrum; Xanthomonas axonopodis pv. 
c/fri 


5514 


413 


37 


Plasmodium vivax 


5515 


414 


32 


Pseudomonas putida 


5516 


415 


32 


Ralstonia solanacearum 


5517 


416 


30 ; 


Mycobacterium avium subsp. avm/n 
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5518 


417 


1*7 


Streptomyces coelicolor 


5519 


A 1 O 

41o 


1ft ! 


MyCOOacienum uvlWTl SuOap. uviutn 


5520 


/in 

419 


AQ 


AflOpfieieS St€pflB7iSl r UrQSopnuu intziunugu&ier 


5524 


420 


1ft 


Mycobacterium avium subsp. avium 


5525 


421 


ou 


IriyCOOuCl€rlU/n CTvlUITl Suubp. uviutn 


5526 


A 11 

422 


1ft 


MyCOQQClCYXUm avium suusp. avium 


5527 


423 


17 


Mus mus cuius | 


5528 i 


424 


1ft 


Mycobacterium avium subsp. avium 


5529 


425 


32 i 


Ralstonia solanacearum 


5530 


426 


30 


Mycobacterium avium subsp. avium 


5531 


427 


37 


Azotobacter vinelandii 


5532 


428 


32 


Schizosaccharomyces pombe 


5533 


429 


33 


Streptomyces fradiae 


5535 


430 


105 


Mycobacterium avium; Desulfitobacterium hafniense 


5538 


431 


H9 


Streptomyces fradiae; Mycobacterium avium subsp. 
avium; Homo sapiens; Synechococcus sp. 


5539 


432 


OA 

80 


Mycobacterium avium 


5541 


433 


71 


Mycobacterium avium, oinornizooium meiuon 


5542 


434 


30 


Mycobacterium avium subsp. avium 


5543 


435 


30 


Mycobacterium avium subsp. aWwm 


5544 


436 


37 


Triglochin maritima 


5545 


437 


30 


Mycobacterium avium subsp. avium 


5546 


438 


32 


Pseudomonas syringae pv. syringae 


5547 


439 


37 


Mycobacterium tuberculosis 


5548 


440 


37 


Mycobacterium leprae 


5550 


441 


146 


Mycobacterium tuberculosis; Mycobacterium smegmatis; 
Mycobacterium avium (strain 2151) s 


5551 


442 


54 • 


Mycobacterium tuberculosis . 


5553 


443 


111 


Mycobacterium tuberculosis; Mycobacterium leprae; 
Mycobacterium avium (strain 2151) 


5555 


444 


101 


Mycobacterium tuberculosis j 


5556 


445 


30 


Mycobacterium avium subsp. avium 


5558 


446 


77 


Mycobacterium avium (strain 2151); Mycobacterium 
tuberculosis; Plasmodium falciparum; Thermobifida 
fusca; Mus musculus; Xanthomonas campestris pv. 
Campestris (ATCC 3391); Mycobacterium smegmatis; 
Medicago truncatula 


5559 


447 


108 


Mycobacterium tuberculosis 


5567 


448 


53 


Mycobacterium tuberculosis 


5568 


449 


30 


Mycobacterium avium subsp. avium 


5569 


450 


77 


Mycobacterium tuberculosis 


5570 


451 


71 


Mycobacterium leprae 


J J / 1 




1ft 


hrfyi/^nhnrtpviiim nviuni ^nh^n avium 


5572 


453 


102 


Mycobacterium tuberculosis; Mycobacterium bovis 


5573 


454 


30 


Mycobacterium avium subsp. avium 


I 5574 


455 


32 


Rattus norvegicus 


5575 


456 


30 


Mycobacterium avium subsp. avium 


5576 


457 


30 


Mycobacterium avium subsp. avium 


5577 


458 


30 


Mycobacterium avium subsp. avium 
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5578 


459 


32 


Bacteroides thetaiotaomicrnn 


5579 


460 


30 


Mycobacterium avium subso avium 


5580 


461 


30 


Mycobacterium avium subsp. avium 


5581 


462 


30 


Mvcobact&riiini avium ^iih«m avium 


5582 


463 


35 


Pseudomojias aeru&inova 


5583 


464 


37 


Mycobacterium tuhprculn ci c 


I 5584 


465 


30 


Mycobacterium avium subsp. aviu/fl 


5585 


466 


32 


Homo sanipnv 


5586 


467 


44 


SalmOTlPlIa pntpvif*n cpmvar fy)nhi m Ftnlm r\Yi all n 
c/uc/ <cu aciuvai lyufiij ouii/iu/ italic* 

twhimurium 


5587 


468 


30 


Caefiorhah/iiti ? plpcrnnn 


5588 


469 


30 


Mvcohacterium /ru/iim ciVhcn miium 

irAjr \*%si/i4i*tcf 114111 UVlUffl oUUop. UVlUffl 


5589 


470 


75 


StreotomvcP? lavptlflulap* fldvnnhnrtpriiMm tiihornilnv-iv 

i^jn IUVCUU(f»U&; iVljr%*UUU\,liZf It*//* iliUtZl %*UlUot& t 

Homo saDiens * Mux musculus 


5590 


471 


30 


Mycobacterium avium subso avium 


5591 


472 


30 


Mycobacterium avium ^nh<m avium 

J'l'VUMl/tt/ lt*lfl 14 V Lilt 1 1 OUUOlJi UVlUffl 


5592 


473 


30 


Mycobacterium avium ^iih<m avium 

4nyui/(/uM&r twit 14 V 11*11 ( oUUOfJ. 14 VI HI ft 


5593 


474 


30 


Homo saoiens 


5594 


475 


30 


Homo xaniptLV 

4il/f/*V 4>Mf/4(?#4«J 


5595 


476 


30 


Mycobacterium avium Qiihcn srvium 

■LT±y\*\ju\A,\+l*,l 114111 ll VI Uf 11 ou.Uo|J. uviuffi 


5596 


477 


30 


MvcohantPiriimt /nrii/m ciihctt mnitwi 

4r4J/(*lS</l4UlG/ 114111 UVlUffl oUUOp< UVlUffl 


5597 


478 


30 


Mvcohacterium avium ciihcn mfitiw 

jrij'ti/yunw 114111 UVlUffl OUUo|J, Li VI Uf 11 


5598 


479 


36 


Burkholderia iutiQnrum 


5599 


480 


30 


Homo saniens 


5600 


481 


30 


fvfvcnna ctpriuni /nriiitn ciihcn mtium 

iri^ui/l/UUtcr 114111 UVlUffl oliU&p. UVlUffl 


5601 


482 


65 


Mvcohacterium tuhprnilnnin 


5609 


483 


100 


n/fvcohantpriwm tnhprfiilnvi c 

iY4y\*\JU\4\*l1&t 114111 lUUIZf CC«4C/tMtJ 


5610 


484 


55 


Mycobacterium tuberculosis 


I 5611 


485 


30 


Mus musculus 


5612 


486 


30 


Danio rerio 


5613 


487 


30 


Mycobacterium avium subsp. avmm 






JO 


oaimoneiia enterituzis 


5615 


489 


30 


Mycobacterium avium subsp. ovw/jw 


JUiU 




1 in 


Mycobacterium tuberculosis; Mycobacterium avium; 
Mycobacterium leprae; Nocardia brasiliensis; 
oirepwmyces aniioioiicus, utreptomyces gaiuaeus; 
uirepivmyceb uvermiiuis, Agrooacienum lumejaciens; 
Strentamvcp? narhnnpnviv 


5617 


491 


75 


iviyuuuuuitzriuffi luutzrcuiuoia t jviycooacieriUffi leprae; 
JCanthomonas axnnanndix 


5618 


492 


50 


Mycobacterium avium 


5619 


493 


30 


Mycobacterium avium siih^n avium 

wl/i/WwIwr »14l/l L4K4(4//f oUUO^i UVlUffl 


5620 


494 


30 


Mycobacterium avium subsp. avium ! 


5621 


495 


30 


Mycobacterium avium subsp. avium 


5622 


496 


30 


Nostoc sp. 


5623 


497 


30 


Mycobacterium avium subsp. avium 


5624 


498 


30 


Mycobacterium avium subsp. avium j 


5625 


499 


60 


Mycobacterium tuberculosis; Xanthomonas axonopodis 


5626 


500 


30 


Mycobacterium avium subsp. avium 
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501 


75 


Mycobacterium tuberculosis 


5628 


502 


30 


Mycobacterium avium subsp. avium 


oozy 


503 


30 


Burkholderiafiingorum 


5630 


504 


80 


Mycobacterium tuberculosis 


C£l 1 


c.AC 


1 10 


Arfurnhartprium tuberculosis 


5633 


506 


65 


Mycobacterium tuberculosis 


5634 


'CAT 


oU 


Mvrnhnrfprium tuberculosis ' Mycobacterium bovis 


5635 


CAO 

50o 


1 1 A 
1IU 


\A*iinr\hnni0YHMn Hthprmilnviv MvrnhartpriiAtn Iputop* 


5639 


509 


55 


Mycobacterium tuberculosis; Homo sapiens; 

Pvcnirlnmnnn? fliinrPVCPJiS ' Orvza SatiVQ 


C/C/1 A 

5 641) 


J lU 


£0 


Rhndnvnirillum ruhrunv Mycobacterium bovis; 
Mycobacterium tuberculosis 






10 


Mycobacterium avium SUbSD. avium 


564Z 




10 


A/fvrnhnctpriiiTn avium SlibsD avium 


5643 | 


513 


45 


Mycobacterium bovis; Mycobacterium tuberculosis; Mus 
musculus 


CCA A 

5644 






uOfUrlglUril C&lllllUourti 


5645 


515 


30 


Mycobacterium avium subsp. avium 


5646 


516 


65 


Mycobacterium tuberculosis; Myxococcus xanthus 


5647 


517 


37 


Azoxooacxer vtneian an, iviycuuucieriurri iuuw i,uiua 


5648 


518 


75 


Mycobacterium leprae; Mycobacterium bovis; 

x/<M/id/i/t^/tW«f«M ^jA/iy/Hi/zicic" Avntnbnptpif ynftPi/mAW* 

iviycouacienum ruoercuiu^ *o , sizuiuuuuiGr w»wuhu«, 
Streptomyces sp.; Mus musculus 


5649 


519 


120 


Mycobacterium xuoercuiosis, iviycouuLierium uuvia, 
c^imM/i^///i nMvnnfinnn ' A^icmmnnosmora tncffalomiceai 

Streptomyces hygroscopicus 


5650 


520 


110 


Mycobacterium tuberculosis; Mycobacterium bovis; 

aOVlrie Herpesvirus, ibtMUUffiUfiua utzr ugiriuau 


5652 


521 


TA 
/U 


A/fi tr>nhnr>toY7i mi ff/A/>r/»»//oc/.c 1 AAvrnhartpriuTn leoraei 
Streptomyces avermitilis 


5653 


522 


CA 

5U 


NLycooacieriuTti luuttruuiua *o 


5654 


523 


AC 


c^»nr»7»r»*»>^»i/»A>priov/T i>"K\)fVivn^/i * A/fvrTihfictP-Titijfi leoraei 
hfurnhnrtprium tuhprculosis * Homo sovietis.* Caulobacter 
rrtwrpntii?' Mux musculus* Streotomvces nodosus 


565/ 


5Z4 


cc 


A4pvnrhimhium loti' Mycobacterium tuberculosis 


5658 




cc 


AAvrnhn rtprium havis " Mycobacterium tuberculosis; 
Streptomyces sp. 


5660 






\A\irnhnriPriiim tiihpfflllosiis 


5661 


527 


30 


Sinorhizobium meliloti 


5662 


COO 




AA\innhas t toriiim tiihprrillnvix ' AmVColatOUSiS Orietltalis 


5663 


coo 


/j 


iviycoucicifzriiiifi luucr i*uiu<j i& 


i 5665 


530 


30 


Gallus gallus 


5667 


531 


45 


Desulfitobacterium hqfhiense; Ralstonia solanacearum; 
Streptomyces coelicolor; Oryza sativa; Zea mays 


5669 


532 


60 


Mycobacterium tuberculosis; Desulfitobacterium 1 
hafhiense; Oryza sativa 


5679 


533 


30 


Mycobacterium avium subsp. avium 


5681 


534 


30 


Mycobacterium avium subsp. avium 
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5682 


535 


30 


Mycobacterium avium subsp. avium 


S686 


536 


45 


Mycobacterium avium \ 


5688 


537 


30 


Myxococcus xanthus; Ralstonia metallidurans 


5690 


538 


30 


Mycobacterium avium subsp. avium 


5691 


539 


48 


Corynebacterium efficiens; Novosphingobium 
aromaticivorans; Escherichia coli 


5692 


540 


30 


Mycobacterium avium subsp. avium 


5693 


541 


30 


Mycobacterium avium subsp. avium 


5694 


542 


30 


Mycobacterium avium subsp. avium 


5695 


543 


33 


Amycolatopsis orientalis 


! 5697 


544 


55 


Maznetosvirillum magnetotacticum • Ralstonia 
solanacearum; Caulobacter crescentus 


5700 


545 


32 


Enterococcus saccharolvticus 


5701 


546 


30 


Mycobacterium avium subst) avium 


5702 


547 


32 




5703 


548 


30 


Mycobacterium avium subsp. av/iwi 


5704 


549 


30 


Mycobacterium avium subsp. avwm 


5705 


550 


32 


Magnetospirillum magnetotacticum 


5707 


551 


30 


Mycobacterium avium subsp. av«//w 


5708 


552 


30 


Mycobacterium avium subsp. avium 


5709 


553 


62 


Mycobacterium tuberculosis; Bifidobacterium longum; \ 
Neisseria meningitides; Bifidobacterium longum; 
Streptomyces avermitilis; Mesorhizobium loti; 
Kstuorojiexus aurantiacus, Aylella jastiaiosa; 
rbeuuomufius synngae pv. synngae, y^oryneuactenum 
efficiens; Agrobacterium tumefaciens; Nitrosomonas 

solanacearum" Sinorhizobium meliloti* Halnhnrtprrum cn 


5710 


554 


70 


Rhodospirillum rubrum; Pseudomonas resinovorans 


5711 


555 


30 


Mycobacterium avium subsp. avium 


5712 


556 


30 


Mycobacterium avium subsp. av/wm 


5713 


557 


39 


Pseudomonas aeruQinn^a" Ralvtnnia mptnlliAnrnn^" 
Xanthomonas campestris; Xanthomonas axonopodis 


5714 


558 


30 


Mycobacterium avium subsp. avzu/w 


5715 


559 

*J S 


32 


i o&uuuftiunuo ufzrugiriUoU 


5716 


560 


30 


Mycobacterium avium subsp. av/w/w 


5746 


561 


138 


Mycobacterium leprae; Mycobacterium tuberculosis; 
Homo sapiens; Streptomyces coelicolor; Oryza sativa 


5767 


562 


42 


Oryza sativa; Triticum aestivum; Ralstonia solanacearum; 
/igrooacierium lumejaciens, urosop/iua meianogaster; 
Hordeum vulgare 


5859 


563 


44 


Homo sapiens; Festuca arundinacea; Oryza sativa; 
Rhodosvirillum rubrum * Mametosnirillum 
magnetotacticum; Lolium perenne; Mesorhizobium loti; 
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! 10572 


806 


30 


Mycobacterium avium subsp. avium 


10573 


807 


30 


Mycobacterium avium subsp. avium 


10574 


808 


30 


Mycobacterium avium subsp. avium > 


10576 


809 


30 


Mycobacterium avium subsp. avium 


10578 


810 


30 


Mycobacterium avium subsp. avium 


10579 


811 


30 


Mycobacterium avium subsp. avium 


10580 


812 


30 


Mycobacterium avium subsp. avium 


10608 


813 


30 


Mycobacterium avium subsp. avium 


10715 


814 


41 


Masnetosvirillum mametotactieum' Orvm lativn- Ffnmn 
sapiens; Zea mays; Mesorhizobium loti; Azotobacter 
vinelandii; Ralstonia solaiiacearum 


10719 


815 


60 


Desulfovibrio desulfuricans; Rubrivivax gelatinosus; 
Streptomyces coelicolor; Pseudomonas putida; Hepatitis 
E; Rhodobacter sphaeroides; Homo sapiens; Chimpanzee 
cytomegalovirus 


10815 


816 


37 


Azotobacter vinelandii 


10816 


817 


30 


Mycobacterium avium subsp. avium 


10817 


818 


30 


Mycobacterium avium subsp. avium 


10818 


819 


33 


Pseudomonas fluorescens; Bifidobacterium longum; 


10819 


820 


30 


Mycobacterium avium subsp. avium 


10820 


821 


39 


Pseudomonas aeruginosa 


10821 


822 


129 


Nostoc punctiforme; Novosphingobium aromaticivorans 


10822 


823 


30 


Mycobacterium avium subsp. avium 


10823 


824 


47 


Polyporaceae sp. 


10824 


825 


30 


Mycobacterium avium subsp. avium 


10826 


826 


33 


Pseudomonas aeruginosa 


10828 


827 


30 


Mycobacterium avium subsp. avium 


11048 


828 


30 


Mycobacterium avium subsp. avium 


11166 


829 


68 


Mycobacterium leprae; Oryza sativa; Mycobacterium 
tuberculosis; Rattus norvegicus 


11303 


830 


41 


Burkholderia cepacia; Halobacterium sp. NRC-1; Homo 
sapiens 


11321 


831 


48 


Rhodobacter VnlttlPrnidp?* Tfnnm vnnipnv 

t/c*i^*c*# 4i^/f(uw i/iUCJj ±±\JiiiKJ dUX/fCrW j 

Desulfitobacterium liafniense; Streptomyces coelicolor; 
Deino coccus radiodurans: Orvza sativa • Strentmnvrp? 
avennitilis; Mesorhizobium loti; Rhodopseudomonas 
palustris; Ralstonia metallidurans; Burkholderia 
jungorum; Mycobacterium avium (strain GIRO); Ralstonia 
solanacearum 


11322 


832 


60 


Oryza sativa; Homo sapiens; Mesorhizobium loti; Bovine 
herpesvirus type 1; Streptomyces coelicolor 


11540 


833 


30 


Mycobacterium avium subsp. avium 


11660 


834 


44 


Sus scrofa; Mycobacterium smegmatis; Homo sapiens; 
Frankia sp.; Streptomyces atroolivaceus 


11824 


835 


39 


Streptomyces coelicolor; Oryza sativa; Streptomyces 
atroolivaceus; Rhodobacter sphaeroides; Rhodospirillum 
rubrum; Halobacterium sp. NRC-1 


! 11827 


836 


37 


Rhodopseudomonas palustris; Burkholderia jungorum 
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11840 


837 


30 


Mycobacterium avium subsp. avium 


11841 


838 


54 


Thermobifida fusca 


11844 


839 


30 


Mycobacterium avium subsp. avium 


11896 


840 


68 


Mycooactenum ruocrcuios ls , jr^euaomonas aeruginosa, 
Magnetospirillum magnetotacticum; Mus musculus 


I 12183 


OA 1 

841 


11 
33 


Mns musculus 


12399 


842 


41 


Streptomyces griseus; Oryza sativa; Halobacterium sp. 
NRC-1; Pan troglodytes; Chimpanzee cytomegalovirus; 
Mesorhizobium loti; Pseudomonas fluorescens; 
Burkliolderia fimgprum; Desulfitobacterium hajhiense; 


12436 


843 


56 


Azotobacter vinelandii; Streptomyces coelicolor; 
Rnodopseuaotnonas paiustris, Mesornizouium ion 


12635 


CI A A 

844 


1 A A 

104 


Mycobacterium tuberculosis, JaurKnoiaeria jungorum, 
Drosophila melanogaster; Azotobacter vinelandii; 
Ralstonia solanacearum; Sinorhizobium meliloti; Oryza 
sativa; rseuaomonas jiuorescens, magneiospinuum 
magnetotacticum, £eci mays, i^ervia nerpes virus 


13011 


O AC 

845 


117 


Mycooactenum avium {strain zi;> i j 


13013 


846 


30 


Mycooacterium avium suosp. avium 


13015 


847 


116 


Mycobacterium avium {strain zoijj oirepiomyces 
coeucoior, nomo sapiens, iviugneiuapiriiium 
magnetotacticum 


13016 


848 


30 


Mycobacterium avium subsp. avium 


13017 


O A (\ 

849 


6o 


Mycobacterium avium (strain 2151) 


13129 


OCA 

850 


30 


Mycobacterium avium suosp. avium , 


13130 


Of 1 

851 


A*% 

42 


inermobijuta jusca 


13137 


Of* 

852 


in 

37 


rapio anuois, oirepiomyces coeucuiur 


13138 


853 


30 


Mycooactenum avium suosp. avium 


13139 


OCA 

854 


ICS 

39 


Wioaopseuaomonas paiusiris, JjurKnuiueriujungurum, 
rseuaomonas puiiau 


1 11 >IA 

13140 


ore 

<Oj 


JU 


Mycooactenum avium suosp. avium 


1 1 1 A 1 

13141 


o!>6 


11 

jj 


iviycouucierium bmegiriuiio 


1 1 1 A1 

13142 


oD / 




T\owtil4i i/\hnr*i avium lint r Tti0TtQ(* 
uebUij iiuuucifzrium riujruizriaG 


13143 


83o 


3U 


hA\ K/i/rfiMiMfm /rim/Mi ci l Ken /TMIIITVi 

Jniycooacienum avium suosp. avium 


13144 


ocn 

859 


19 

32 


rseuaomOTias jiuorescens 


13147 


ooU 


3 / 


uryza sanva 


13148 


out 

861 


j 30 


Mycooactenum avium suosp. avium 


1 o 1 /in 

13149 


ooz 


1A 
3U 


Mycooacienuui avium suosp. uvium 


13150 


863 


1 in 
3U 


Mycooactenum avium suosp. avium 


13151 


864 


30 


Mycooactenum avium suosp. avium J 


13152 


865 


in 
3U 


Mycooactenum avium suosp. avium 


13153 


866 


3 / 


uryza sativa 




867 


30 


Mycobacterium avium subsp. avium 


13155 


868 


30 


Mycobacterium avium subsp. avium 


13156 


869 


30 


Mycobacterium avium subsp. avium 


13157 


870 


32 


Streptomyces coelicolor 


13158 


871 


30 


Mycobacterium avium subsp. avium 


13159 


872 


30 


Mycobacterium avium subsp. avium 


13160 


873 


32 


Streptomyces coelicolor 
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13161 


874 


30 


Mycobacterium avium subsp. avium 


13162 


875 


37 


Myxococcus xanthus 


13167 


876 


30 


Mycobacterium avium subsp. avium 


13168 


877 


30 


Mycobacterium avium subsp. avium 


13169 


878 


30 


Mycobacterium avium subsp. avium 


13170 


879 


30 


Mycobacterium avium subsp. avium 


13171 


880 


32 


Mesorhizobium loti 


13172 


881 


30 


Mycobacterium avium subsp. avium 


13175 


882 


36 


Streptomyces coelicolor 


13176 


883 


30 


Mycobacterium avium subsp. avium 


13177 


884 


30 


Mycobacterium avium subsp. avium 


13178 


885 


30 


Mycobacterium avium subsp. avium 


13179 


886 


30 


Mycobacterium avium subsp. avium 


13180 


887 


30 


Mycobacterium avium subsp. avium 


13181 


888 


32 


Magnetospirillum magnetotacticum 


13182 


889 


30 


Mycobacterium avium subsp. avium 


13183 


890 


30 


Mvcobacterium avium subso avium 


13184 


891 


30 


Mycobacterium avium subsp. avium 


13188 


892 


30 


Mvcobacterium avium subst) avium 


13189 


893 


30 


Mvcobacterium avium subsD. avium 


13190 


894 


39 


RhodoDseudomonas oalustris 


i 13191 


895 


30 


Mvcobacterium avium subso avium 


i 13192 


896 


30 


Mvcnhnctprium nviinn <5iih^n avium 


13193 


897 


32 


cerevisicte 


13194 


898 


30 


Mvcobacterium avium subso avium 


13195 


899 


30 


Mycobacterium avium subsp. avium 


13196 


900 


30 


Mycobacterium avium subsp. avium 


13197 


901 


30 


Mycobacterium avium subsp. avium 


13198 


902 


30 


Mycobacterium avium subsp. avium 


13202 


903 


32 


Oryza sativa 


13203 


904 


30 


Mvcobacterium avium subso. avium 


13204 


905 


30 


Mycobacterium avium subsp. avium 


13205 


906 


30 


Mycobacterium avium subsp. avw/n 


13206 


907 


30 


Mycobacterium avium subsp. avium 


13207 


908 


32 


Ralstonia solanacearum 


13208 


909 


30 


Mycobacterium avium subsp. avium 






30 

JU 


jviytuucititzriuffi avium oiiubp. avium 


13490 


911 


99 


Mycobacterium tuberculosis; Mycobacterium bovis 


13522 


912 


101 


Mycobacterium tuberculosis; Mycobacterium leprae; 
Ralstonia solanacearum; Streptomyces coelicolor; 
Caulobacter crescentus; Homo sapiens; Pseudomonas 
fluorescens; Streptomyces caelestis; Amycolatopsis 

Yn(>Aift>YYfm£>i • 7.t>n iw/tvc 


13563 


913 


80 


Mycobacterium tuberculosis; Mycobacterium leprae; 
Tliermobifida Jusca; Chlorobium tepidum; Treponema 
medium; Spirochete; Treponema denticola; Chloroflexus 
aurantiacus; Clostridium thermocellum; Micrococcus 
luteus; Deinococcus radiodurans; Mycobacterium phage 
Ms6; Synechococcus sp. 
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014 
y i*t 


42 


Chlorobium tepidum; Mesorhizobium loti; Sinorhizobium S 
meliloti 


1 1£1£ 
13010 


915 
y lj 


107 


Mycobacterium leprae; Mycobacterium tuberculosis; I 
Streptomyces coelicolor; Bovine herpesvirus type 1; j 
Lymantria dispar; 


1 3 1 lo 


916 

y i.\f 


30 


Mycobacterium avium subsp. avium __J 


1 V719 


917 


30 


Mycobacterium avium subsp. avium 


! 13720 


918 


32 


Homo sapiens; Azotobacter vinelandii \ 


13 //I 


O10 

717 


44 

IT 


Orvza sativa: Streotomvces coelicolor \ 


13723 


920 


32 


Mesorhizobium loti 


13 /Z4 


071 
y&l 


j i 


j Escherichia coli ■ Klebsiella pneumoniae; Streptomyces j 
coelicolor* Enterobacter aerogenes 


1 779<» 


079 


50 


Streotomvces noursei 1 


1 3 / ZD 


Q97 

7^J 


^9 

jy 


Methvlobacterium extorauens; Homo sapiens; i 
Deinococcus radiodurans \ 


1 1797 


924 

7At 


37 


Burkholderiajungorum; Desulfitobacterium hafiiiense; 
Brucella abortus; Brucella melitensis; Brucella suis j 


1 779 ft 
13 /Zo 


99 S 


30 


Mycobacterium avium subsp. avium j 


13 I Ay 


Q96 


44 


Pseudomonas fluoresceins; 1 


13730 


927 


33 


Streptomyces coelicolor 


13731 


928 


32 i 


Rhodopseudomonas palustris; Oryza sativa 1 


13732 


070 


A A 


Thomn nstym f>rh nrncnux elon&atUS 


i nil 
13733 


Q7A 
5J3U 


77 


Rhn/lniniriHwn ruhrum' Ralstonia solanacearum; 
Amycolatopsis mediterranei 


13735 


V31 


70 
3U 


MMrnhnrtpriiim ftvuilti SUDSD avium 


13740 


Q79 


41 


npKulRtnhacterium hafiiiense: Azotobacter vinelandii; j 
Magnetospirillum magnetotacticum; Caulobacter 
crescentus; Pseudomonas aeruginosa 


13741 


933 


44 


Homo sapiens 


13743 


934 


7A 

3D 


fthndnnvpudnmnnax nalustris • Microbulbifer degradans; 
Deinococcus radiodurans 


13744 


933 


10 
3V 


TJnmn vnnipnv R fllvtflllifl fflgtCLl UduratlS 1 


13745 


930 


44 


nhmmnhnrtprium vinlaceum * Thermobiiida fusca; \ 

y^llrUltlUUl+K'l&f Mill KH/M»vWWf»> i rivt »»vvy tw^y www; 

Sinnrhizohium meliloti' Rhodospirillum rubrum; 
Pvpudomonas svrinsae ov. syringae; Rhizobium meliloti 
(Sinorhfcohwm meliloti); Homo sapiens 


13746 


937 


39 


Ralstonia solanacearum; Xanthomonas axonopodis; 1 
Novosphingobium aromaticivorans 


13747 


938 


32 


Saccharomyces cerevisiae; Ralstonia solanacearum j 


13748 


939 


33 


Mycobacterium tuberculosis; Amycolatopsis lactamdurans 1 


13749 


940 


30 


Mycobacterium avium subsp. avium 


i Tien 

13750 


QA 1 

941 


17 
3 / 


Pnoiidnmnnn*! npruoinosa ' Sinorhizobium meliloti; 


13751 


942 


44 


Streptomyces coelicolor; Bovine herpesvirus type 1; 
Deinococcus radiodurans 


13752 


943 


50 


Rhodobacter sphaeroides; Rliodopseudomonas palustris; | 
Rlwdospirillum rubrum; Azotobacter vinelandii; 
Micromonospora megalomicea subsp. nigra megalomicin; 
Agrobacterium tumefaciens; Homo sapiens 


13753 


944 


30 


Mycobacterium avium subsp. avium 1 
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13754 


945 


30 


Mycobacterium avium subsp. avium 


! 13755 


946 


38 


Rubrivivax gelatinosus; Ralstonia eutropha 


13756 


947 


30 


Mycobacterium avium subsp. avium 


13757 


948 


38 


Homo sapiens 


13758 


949 


31 


Homo sapiens 


13759 


950 


37 


Pseudomonas fluorescens; Pseudomonas syringae; 
Pseudomonas aeruginosa 


13760 


951 


30 


Mycobacterium avium subsp. avium 


13762 


952 


77 


Streptomyces sp.; Streptomyces coelicolor; Chloroflexus 
aurantiacus; Deinococcus radiodurans; Pseudomonas 
putida 


13763 


953 


33 


Rhodopseudomonas palustris; Desulfitobacterium 
hqfhiense 


13764 


954 


33 


Oryctolagus cuniculus 


13765 


955 


33 


Streptomyces hygroscopicus 


13766 


956 


37 


Magnetospirillum magnetotacticum; Sti'eptomyces j 
coelicolor; Homo sapiens 


13767 


957 


30 


Mycobacterium avium subsp. avium 


13768 


958 


30 


Mycobacterium avium subsp. avium 


13769 


959 


37 


Oryza sativa; Mesorhizobium loti; Magnetospirillum 
magnetotacticum 


13770 


960 


30 


Mycobacterium avium subsp. avium 


13771 


961 


30 


Mycobacterium avium subsp. avium 


13772 


962 


30 


Mycobacterium avium subsp. avium 


13773 


963 


45 


Strevtomvces coelicolor' Amvcolatonsis mediterranei' 
Blxodopseudomonas palustris; Rhodospirillum rubrum; 
Homo sapiens; Brucella melitensis; Papio anubis; Sus 
scrofa; Brucella suis 


13774 


964 


32 


Pseudomonas aeruginosa 


13776 


965 


54 


Mycobacterium tuberculosis; Homo sapiens; Bordetella 
bronchiseptica 


13777 


966 


44 


Oryza sativa; Homo sapiens; Streptomyces coelicolor; 
Triticum aestivum; Hordeum vulgare; Bos taurus; Mus 
musculus 


14004 


967 


47 


Desulfitobacterium hafhiense; Oryza sativa; Homo 
sapiens; M.bovis; Streptomyces griseus; Streptomyces 
coelicolor; Chlamydomonas reinhardtii; Pseudomonas 
putida 


14278 


968 


30 


Mycobacterium avium subsp. avium 


14279 


969 


32 


Ralstonia metallidurans 


14280 


970 


30 


Mycobacterium avium subsp. avium 


14294 


971 


33 


Deinococcus radiodurans; Streptomyces spheroides; 
Ralstonia solanacearum; Streptomyces coelicolor 


14301 


972 


50 


Homo sapiens; Gallus gallus; Mycobacterium 
tuberculosis; Rliodospirillum rubrum; Magnetospirillum 
magnetotacticum; Geobacter metallireducens; 
Desulfitobacterium hqfhiense; Streptomyces coelicolor 


14546 


973 


68 


Mycobacterium tuberculosis; Homo sapiens; Erwinia 
chrysanthemi; Streptomyces coelicolor; Xanthomonas 
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nopodis; Streptomyces avermitilis; Alcaligenes eutrophus; 
Desulfitobacterium hafniense; Oryza sativa; Salmonella 
enterica; Struthio camelus; Salmonella typhimurium J 


14659 


Q7A 




hfvmhartprium avium subsD. avium 1 


14661 


975 


33 i 


fifoma sapiens; Escherichia coli 


14757 


97o 




n^rrn Q/ttrvsi • Chlamvdnmonas reinhardtii: Homo sapiens: 1 
Mesnrhiznhivm loti' Mametosvirillum magnetotacticum; \ 
Mvmhacterium xenovi: Neisseria meningitidis; 
Sinorhizobium meliloti; Streptomyces coelicolor; 
Myxococcus xanthus; _[ 




077 
y 1 1 


44 


Qryza sartva; Streptomyces coelicolor; Corynebacterium | 
efficiens; Myxococcus xanthus; Pyrobaculum aerophilum 




078 


32 


Mus musculus ! 


14929 


979 


30 


Mycobacterium avium subsp. avzum 


1 AQ1A 


080 


30 


Mycobacterium avium subsp. avium 


14931 


981 


30 


Mycobacterium avium subsp. av/um 








Mesorhizobium loti; Rhodobacter sphaeroides 


1 AQ1Z 




10 


Mycobacterium avium subsp. avium j 






10 

J7 


Bacillus halodurans 1 




QRS 


44 


Mycobacterium tuberculosis; Caenorhabditis briggsae 1 


1 t:t\f\H 


QR6 

700 


41 


Orvza sativa * Homo saviens 


1 CA7< 


0R7 

70 / 




Orvza sativa - Strevtomvces coelicolor; Caenorhabditis \ 
briggsae 


15056 


988 


65 


Mycobacterium tuberculosis; Xanthomonas campestris 


15057 


989 


30 


Mycobacterium avium subsp. avfwwt 


15058 


990 


33 


Leishmania major I 


15059 


991 


53 


Mycobacterium tuberculosis; Homo sapiens 1 


15109 


992 


38 


Mus musculus; Homo sapiens 1 


15132 


993 


AO 

98 


Mycooacxerium tuuercuioaia, iviyuuuui*i&r myu**>, | 
Chlorobium tepidum; Halobacterium sp.; Rltodospirillum 
rubrum; Pseudomonas syringae; Streptomyces coelicolor; 
Pseudomonas putida; Leishmania major; Brucella j 
«,/,/t//i«p>'p ■ ftr-i/faUn cfi/c- Rhndnh/icter snhaeroides '.* I 
<?inrtrhi?rihiiini mpHfnti' Deinococcus radiodurans; \ 


15258 




^0 

J7 


lufwnhnrtprium tuberculosis • Orvza sativa; Molluscum \ 
rnntacnnsum • RIiodoDseudomonas palustris; j 
Mycobacterium bovis; Mus musculus; Magnetospirillum 
msipnptntncticijm I 




yyo 


? 10 


Mycobacterium avium subsp. avium j 




yyo 




Mycobacterium avium subsp. avium | 


1 C3A7 

1530/ 


yy / 


10 


Mycobacterium avium subsp. avium 1 


15308 


998 


30 


Mycobacterium avium subsp. aWum 


15309 


999 


32 


Mesorhizobium loti; Rfiodopseudomonas palustris; 1 
Ralstonia solanacearum 


15311 


1000 


33 


Mesorhizobium loti 1 


15312 


1001 


39 


Bacillus halodurans 1 


15313 


1002 


30 


Mycobacterium avium subsp. avium 1 


15343 


1003 


100 


Mycobacterium tuberculosis; Magnetospirillum 1 
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magnetotacticum; Azotobacter vinelandii; Ralstonia 
solanacearum; Pseudomonas fluorescens; Ralstonia 
metallidurans; Magnetococcus sp.; Desulfovibrio 
desuljuricans; Brucella melitensis; Brucella suis 


15408 


1004 


47 


Azotobacter vinelandii; Mycobacterium tuberculosis 


15461 


1005 


33 


Oryza sativa; Desulfitobacterium hafniense; Streptomyces 
collinus; Aphis gossypii ! 


15682 


1006 


62 


Chlamydomonas reinhardtii; Homo sapiens; 
Mycobacterium tuberculosis; Mycobacterium leprae; Mus 
musculus: Masnetosvirillum magnetotacticum • 
Sinorhizobium meliloti; Tetraodon nigroviridis 


15685 


1007 


113 


Mycobacterium tuberculosis; Streptomyces sp.; Oryza 
sativa; Streptomyces griseus; Halobacterium sp.; Homo 
sapiens; Pseudomonas fluorescens; Novosphingobium 
aromaticivorans; Synechococcus sp.; Drosophila 
melanogaster; Streptomyces coelicolor 


15783 


1008 


30 


Mycobacterium avium subsp. avium 


15784 


1009 


39 J 


Bacillus halodurans 


15785 


1010 


30 


Mycobacterium avium subsp. avium 


15787 


1011 


32 


Mesorhizobium loti; Rhodopseudomonas palustris; 
Ralstonia solanacearum 


15788 


1012 


30 


Mycobacterium avium subsp. avium 


15789 


1013 


30 


Mycobacterium avium subsp. avium 


15790 


1014 


30 


Mycobacterium avium subsp. avium 


15791 


1015 


30 


Mycobacterium avium subsp. avium 


15959 


1016 


32 


Sinorhizobium meliloti; Halobacterium sp. 


16477 i 


1017 


38 


Rhodobacter sphaeroides; Ralstonia solanacearum; 
Streptomyces coelicolor 


16614 


1018 


78 


Mycobacterium tuberculosis; Mycobacterium leprae; 
Xanthomonas campestris 


16697 


1019 


69 


Oryza sativa; Homo sapiens; Spermatozopsis similis; 
Pseudorabies virus; Magnetospirillum magnetotacticum; 
Triticum aestivum 


16838 


1020 


47 


Streptomyces verticillus; Frankia sp.; Streptomyces 

atroolivacpus ' Rfilvtnnifi Sfi1nnnr*0nttiw JiA\)nnhnr*tat*Uiwt 

tuberculosis; Oryza sativa; Desulfitobacterium hafniense; 
Streptomyces coelicolor; Halobacterium sp.; Xanthomonas 
campestris; Homo sapiens; Caulobacter crescentus; 
Rhodosvirillum rubrum ' Ma&netosnirillum 
magnetotacticum; Rattus norvegicus; Oryza sativa; 
Ralstonia solanacearum; Bovine adenovirus 


17028 


1021 


60 


Mvcobacterium tuberculosis • Orvza sativa • Strpntnnrvrpv 
coelicolor; Streptomyces avermitilis; Xanthomonas 
campestris; Drosophila melanogaster; Homo sapiens; 
Tliermobifida fitsca 


17153 


1022 


30 


Mycobacterium avium subsp. avium 


17154 


1023 


39 


Oryza sativa; Ralstonia metallidurans; Pseudomonas 
putida 


17155 


1024 


38 


Rliodobacter sphaeroides; Ralstonia metallidurans; Zea 
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mays 


17156 i 
1 / 1 JO I 


1025 


30 


Mycobacterium avium subsp. avium 


171 57 


1026 


30 


Mycobacterium avium subsp. avium 


1715R 

1 / 1 JO 


1027 


30 | 


Mycobacterium avium subsp. avium 


17159 


1028 


30 


Mycobacterium avium subsp. avium 


i 171 AO i 
i / lou 


1029 


35 


Halobacterium sd * Corynebacterium efficiens; 
Magnetospirillum magnetotacticum; Oryza sativa 


17161 


1030 


30 


Mycobacterium avium subsp. avium 


17167 


1031 


33 


Streptomyces avermitilis 


17165 


1032 


53 


Mycobacterium tuberculosis 


17164 


1033 


86 


Mycobacterium tuberculosis; Oryza sativa 


17165 


1034 


32 


Ralstonia solanacearum 


17166 

1 / IUU 


1035 


30 


Mycobacterium avium subsp. avium 


17167 


1036 


30 


Mycobacterium avium subsp. avium 


171 68 

1 / 1UO 


1037 


30 


Mycobacterium avium subsp. avium 


1 7160 

1 / lD3f 


1058 


33 


Ralstonia solanacearum 


17170 


1039 

1VJ7 


38 


Orvza sativa 


17171 
l / 1 / i 


1040 


44 


Ralstonia metallidurans; Deinococcus radiodurans 


1 7177 


1041 


32 


Drosonhila melanozaster 


17175 
1/1/3 


1042 


30 


Mycobacterium avium subsp. avium 


17174 

1 / i /*T 


1043 

1\ttj 


53 


Mycobacterium tuberculosis 


17175 
1 / 1 / o 


1044 

1UTT 


30 


Mycobacterium avium subsp. avium 


i / I/O 


1045 


41 


Arabidonsis thaliana: Xanthomonas campestris 


1 7177 
1 / l / / 


1046 


30 


Mycobacterium avium subst). avium 


17170 

i / 1 /y 


1047 


38 


Azotobacter vinelandii: Xanthomonas campestris 


1 71 R1 
1/101 


1048 


30 


Mycobacterium avium subsp. avium 


1 71 R7 


1049 


38 


Triticum aestivwn ' Mus musculus 


171»5 

1 / loJ 


1050 


35 


Methvlobacterium extorauens 


17184 

1 / 1 0*T 


1051 


32 


Orvza sativa 


17185 

1 / lOJ 


1052 


38 


Mesorhizobium loti 


17187 


1053 


47 


Streptomycescoelicolor; Rhodopseudomonas palustris 


1 71 R£ 
l/loo 


1 054 




Mypnhnrtprium avium subsD avium 


1 71Q1 

1/171 


1055 


36 


Rhndohacter caosulatus 


1 7107 
1 / YjL 


1056 


50 


A/fyrnh/irterium avium sub so avium 


1710'* 


1057 


5? 


iRurJrhnlflpnn. itirtQorum 


1 71 OA 

1 / iy*f 




57 


Strpntnmyres coelicolor' Drosovhila melanozaster 


1 71 0^ 


1050 


44 


Rurkhnldpria iuneorum • S ervthraea: Xanthomonas 
fiYononodis 


17106 
l / i.y\3 


1060 


30 


Mycobacterium avium subsp. avium 


17197 


1061 


32 


Homo sapiens 


1 7ioa 




59 
jy 


Kyi ytiU ij 14 (t KU 


171Q0 
1 / lyy 


1065 


45 
*tj 


MptJinnniyvrus kandleri 


17200 


1064 


38 


Thermobifida fitsca 


17201 


1065 


44 


Rhodopseudomonas palustris; Desulfonatronum lacustre 


17202 


1066 


30 


Mycobacterium avium subsp. avium 


17203 


1067 


38 


Rhodobacter sphaeroides; Homo sapiens; Sphingomonas 
paucimobilis; Caulobacter crescentus; 


17204 


1068 


30 


Mycobacterium avium subsp. avium 


17205 


1069 


38 


Oryza sa/iva; Novosphingobium aromaticivorans; 
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Pseudomonas putida 


17206 | 


1070 


30 


Mycobacterium avium subsp. avium 


17907 


1071 




iviyLuoacierium avium suusp. avium 


17208 


1072 


32 


Homo sapiens 


17209 


1073 


62 


Streptomyces coelicolor; Pseudomonas aeruginosa; 
Ralstonia metallidurans; Magnetospirillum 
magnetotacticum; Azoarcus evansii; Rhodobacter j 
sphaeroides; Halobacteriwn sp.; Streptomyces collinus; 
Caulobacter crescentus 


1 791 o 


1 (\HA 
1U/4 


AA 


Rhodopseudomonas palustris; Mycobacterium leprae; 
Pseudomonas fluorescens; Sinorhizobium meliloti; j 
Streptomyces coelicolor; Xanthomonas campestris; 
Micromonospora echinospora; Ksalinarium; 
Mesorhizobium loti; Novosphingobium aromaticivorans; 
Mycobacterium tuberculosis; Agrobacterium tumefociens 


17211 


1075 


32 


Ralstonia solanacearum 


17212 


1076 


68 


Shigella flexneri; Escherichia coli; Prochlorococcus 
marinus; Magnetospirillum magnetotacticum; 
Rhodopseudomonas palustris; Burkholderia fungorum; 
Thermobifida fusca; Streptomyces coelicolor 


17213 


1077 


59 


Rhodopseudomonas palustris; Pseudomonas aeruginosa; 
Burkholderia fungorum; Novosphingobium 
aromaticivorans; Streptomyces sp.; Amycolatopsis 
mediterranei; Streptomyces coelicolor; Halobacterium sp.; 
Pseudomonas putida; Oryza sativa; Micromonospora 
megalomicea fsubsp. nigra megalomicin); Zea mays 


1 791 A 


1 07fi 


/I /I 
44 


Novosphingobium aromaticivorans; Magnetospirillum 
magnetotacticum; Rhodopseudomonas palustris; 
niermobifida Jusca; Thauera aromatica; Caulobacter 
crescentus 


17215 


1079 


32 


Deinococcus radiodurans 


1 771 A 


1 AQO 


"JO 


Mycobacterium avium subsp. avium 


17217 


1081 


51 


Mesorhizobium loti; Burkholderia fungorum j 


1721o 


1 AQ7 


A A 

44 


Ralstonia solanacearum; Hordeum vulgare; Ralstonia 
metallidurans; Xanthomonas axonopodis; Caulobacter 
crescentus; Burkholderia fungorum; Streptomyces 
antibioticus; Corynebacterium efficiens; Xanthomonas 
campestris; Zea mays 


17219 


1083 


62 


Mesorhizobium loti; Ralstonia metallidurans; 
Desulfitobacterium hafniense; Agrobacterium tumefaciens 


1 7220 


lUo4 




Mycobacterium avium subsp. avium 


1 /2Z1 


1 AC^ 


/CA 


Chlorobium tepidum; Pseudomonas fluorescens; Ralstonia 
metallidurans; BurkJiolderia fungorum; Mycobacterium 

tiihfiVftilfixis * Rtvpntnm'VfPV l/T\}PYiAii\np m A/jOWiCD/i/wc/i/ifY/iif 

aromaticivorans; Ralstonia solanacearum; Streptomyces 
coelicolor; Oryza sativa; Xanthomonas axonopodis; 
Pseudomonas aeruginosa 


17222 


1086 


33 


Mycobacterium tuberculosis 


17223 


1087 


38 


Lymantria dispar nucleopolyhedrovirus 


17224 


1088 


30 


Mycobacterium avium subsp. avium 
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17995 


1089 


30 


Mycobacterium avium subsp. avium 


17996 


1090 


50 


Streptomyces griseus 


Mill 


1091 


35 


Ralstonia metallidurans 


1 /ZZo 


1009 


60 


Mesorhizobium loti; Azotobacter vinelandii; Streptomyces 
coelicolor; Homo sapiens 


17990 


1001 


41 


Brucella melitensis; Brucella suis 


17230 


1094 


53 


Burkholderia fimgorum; Ralstonia solanacearum 






47 


Thermohifida fusca; Orvza saliva 




IU7O 


45 


Nnvosnhinvohium aromaticivorans; Streptomyces 
coelicolor; Mesorhizobium loti; Sinorhizobium meliloti; 


17911 




33 


Homo saoiens 


17914 


10QR 


10 


Mycobacterium avium subsp. avium 


1 7915 


1000 


62 


Caulobacter crescentus; Magnetospirillum 
magnetotacticum; Streptomyces coelicolor 


17916 


1100 


32 


Sinorhizobium meliloti 


1 7917 


1101 


38 


Saccharopolyspora erythraea 


1791R 


1102 


32 


Leishmania major 


17941 


1101 


30 


Mycobacterium avium subsp. avium 


1 7949 


1 104 


51 


StreDtomvces coelicolor: Burkholderia fimgorum 


1 7941 


1 105 


36 


Ralstonia solanacearum; Tliermobifida Jusca 


17244 


1106 


50 


Oryza sativa 


17245 


1107 


32 


Sinorhizobium meliloti; Rhizobium sp. 


17246 


1108 


30 


Mycobacterium avium subsp. avium 


17247 


1109 


30 


Mycobacterium avium subsp. avium 


17248 


1110 


30 


Mycobacterium avium subsp. avium 


17249 


1111 
1111 


5y 


C7*-/o mi yr-no r>noli r>n Inr • T JictflCflCCWi IttCtlS SUDSD LxiCtlS 
lj lfQ,Jj IO fji yC c£j OU (21 lists lUf j JLrt*l#*C/Ol/t»w»i4a »t*i**#*j at+isufs. 


17264 


1112 


75 


Mycobacterium tuberculosis; Desulfitobacterium 

Ii/T/Uf/jne/i' T) nlvinni n Qnl nTmrpnmjm " StTPntOMVCGS 

najniense, xtaiswniu sotunucGururn, u*/ &jjiuitiyi*w 
coelicolor; Mesorhizobium loti; Homo sapiens; 
Rhodospirillum rubrum; Ralstonia metallidurans; Xylella 

■fsientistirkcri' Avntnhnrtpr vinpl/indii ' PfOchlorOCOCCUS 

mrtriniMc ' /Onw/T vntrv/i' fiinorhizohium meliloti 


17284 


1111 


1a 

JO 


Rnlvtnnin vnlnn/irearum ' StT£DtomVCeS Coelicolor; 
f^himnnnzee. cvtome&alovirus 


1 OK£ 


1114 


50 


Matmetninirillum maznetotacticum; Azotobacter 
vinelandii; Homo sapiens; Ralstonia solanacearum; 
Streptomyces coelicolor; Oryza sativa 


1 7401 


1115 

Ilia/ 


30 


Mycobacterium avium subsp. avium 


17404 


1116 


30 


Mycobacterium avium subsp. avium 


17406 


1117 


30 


Mycobacterium avium subsp. aviu/n 


1 HACH 


1 1 1 R 


1 10 


h4vcaha.cte.rium avium subsp. avium 


1 OAHS 


1110 
1 1 iy 


1 10 


Mycobacterium avium subsp. avium 


17409 


1120 


32 


Homo sapiens 


17410 


1121 


30 


Mycobacterium avium subsp. avium 


17419 


1122 


33 


Azotobacter vinelandii 


17420 


1123 


71 


Corynebacterium efficiens; Bifidobacterium longum; 
Mycobacterium avium (strain 2151) 


17421 


1124 


30 


Mycobacterium avium subsp. avium 


; 17422 


1125 


48 


Streptomyces lividans; Mycobacterium tuberculosis; 
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Burkholderia fimgorum; Zea mays 


17424 


1126 


56 


Renibacterium salmoninarwn 


17425 


1127 


30 


Mycobacterium avium subsp. avium 


17426 


1128 


30 


Mycobacterium avium subsp. avium 


17427 


1129 


30 


Mycobacterium avium subsp. avium 


17428 


1130 


32 


Pseudomonas syringae; Desulfitobacterium hafitiense 


17429 


1131 


38 


Rhodopseudomonas palustris 


17430 


1132 


30 


Mycobacterium avium subsp. avium 


17434 


1133 


38 


Thermus equiperdum 


17437 


1134 


30 


Mycobacterium avium subsp. avium 


17438 


1135 


32 


Desulfovibrio desuljuricans 


17439 


1136 


30 


Mycobacterium avium subsp. avium 


17440 


1137 


30 


Mycobacterium avium subsp. avium 


17441 


1138 


32 


Homo sapiens 


17442 


1139 


38 


Neurospora crassa 


17443 


1140 


30 


Mycobacterium avium subsp. avium 


17444 


1141 


30 


Mycobacterium avium subsp. avium 


17445 


1142 


33 


Escherichia coli 


17449 


1143 


30 


Mycobacterium avium subsp. avium 


17457 


1144 


30 


Mycobacterium avium subsp. avium 


17458 


1145 


30 


Mycobacterium avium subsp. avium 


17459 


1146 


30 


Mycobacterium avium subsp. avium 


17460 


1147 


38 


Magnetospirillum magnetotacticum 


17461 


1148 


30 


Mycobacterium avium subsp., avium 


17462 


1149 


32 


Rhodopseudomonas palustris 


17463 


1150 


30 


Mycobacterium avium subsp. avium 


17464 


1151 


32 


Mastigamoeba balamuthi 


17465 


1152 


30 


Mycobacterium avium subsp, avium 


17466 


1153 


33 


lonowti' Sinorhiznhium mplilnti 


17467 


1154 


30 


Mvcohacterium avium subsT) avium 


17707 


1155 


45 


Halohacterium v/i litt/i viu m • A/f/ionptnvnirilhjm 
magnetotacticum' Halobacterium so • Rhodonseudnmnnav 
palustris; RJiodospirillum rubrumi Streptomycesfradiae,' 
Zea mays 


17835 


1156 


30 


Mycobacterium avium subsp. avium 


17837 


1157 


92 


Mycobacterium tuberculosis 


17882 


1158 


51 


Agaricus bisporus; Yersinia pestis 


17883 


1159 


33 


Oi'vza. aativa. 


17884 


1160 


39 


Streptomyces coelicolor 


17885 


1161 


30 


Mvcohactprium avium suVkt*) avium 


17893 


1162 


30 


Mycobacterium avium subsp. avium 


17935 


1163 


75 


Mycobacterium tuberculosis; Burfdiolderiafungorum; 
Drosophila melanogaster; Tliermobifida fusca; 
Streptomyces clavuligerus 


17946 


1164 


59 


Drosophila melanogaster; Mycobacterium tuberculosis; 
Streptomyces coelicolor 


17959 


1165 


38 


Oryza sativa; Deinococcus radiodurans; Ralstonia 
solanacearum; Streptomyces coelicolor 
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1 SH£7 i 
loUD/ 


1166 


84 


Mycobacterium avium (strain 2151) \ 


1 on<o 


1167 

1 IV// 


100 


Mycobacterium avium (strain 2151); Streptomyces 
coelicolor; Mapnetospirillum magnetotacticum 


1 Q(\n(\ 
ioU/U j 


1168 


30 


Mycobacterium avium subsp. avium 


1 Rft71 


1169 


68 


Mycobacterium avium (strain 2151) 


lolOZ- 


1170 


50 


Mycobacterium avium: Pseudomonasfluorescens; Oryza 
sativa; Pseudomonas putida 




1171 


270 


Mycobacterium avium 


1 HI 80 
15 io7 


1172 

11/ A 


30 


Mycobacterium avium subsp. avium 


18190 


1173 


30 


Mycobacterium avium subsp. avmm 


18191 


1174 


30 


Mycobacterium avium subsp. avwm 


1 Q1 (JO 


1 175 


51 i 


Npiirovnnrn. crassa 


lolJU 


1 176 
11/0 




Drnvnnhila mela.no paster: Halobacterium sp. 


18194 


1177 


38 


ifomo sapiens 


1 O 1 AC 

18195 j 


I 1 "7Q 

I I to 




}iA r -\\r>rir\rtr'icri*iMiYI frvjllTn QllnRT) tlVlllTtl 
IvlyCUUuisltZf tUffi UKiMirt ouuoy. 




I 1 7Q 

I I /y 




7 tnvhmnnin mtiinr' Orvza sativa: Pseudomonas 
ffiinrt>?f*f>nx • Homo saoiens * Rhodobacter svhaeroides: 
Rmcplla mplitensis* Brucella suis: Zea mays 


18562 


1180 


45 


Neisseria meningitidis; Streptomyces viridochromogenes 


18564 


1 1 SI 
1 lol 




Mvrnhnrfprnum tuberculosis ' Mus musculus: Pseudorabies 
vim** Mycobacterium levrae: Caenorhabditis briggsae 


18590 


1182 


63 


Mycobacterium tuberculosis; Mycobacterium bovis 


18592 


1183 


30 


Mycobacterium avium subsp. avwm 


18593 


1184 


30 


Mycobacterium avium subsp. avium 


18594 


1 1 OC 

1185 


77 


AAii***\l\nrtin*nMvi -hihavr^il n^i ^ • SktrPntntnvPPS! COPlicoiOT* 

jviycooacieriujn tuoercuiuoioi \jirizpi\jniy\*&a i»t/e;**ui/*t// , 

\Ainvr\ nmnn cnnr/7 ntponlnmicea SllbSD. IllOTa meftalomiCM 


18608 


1186 


44 


Mycobacterium leprae; Rhodopseudomonas palustris 


18700 


1187 


86 


Mycobacterium tuberculosis; Mycobacterium leprae; 
(jryza sativa t ixnoao^piriiiuin /uuruiti, lvxugf i&iiso js*r »*«♦»» 
magnetotacticum; Zea mays; Streptomyces griseus; Homo 
sapiens 


18728 


1 1 OO 

1188 


51 


Mus musculus 


18748 


1189 


50 


tiomo sapiens f ivi agn&iuo pu uwni mugftc»w*v»w*uMiH| ***** 

vi rtmocri /~}r\)ftnlficnj C PlllliPtlltiS ' MvCODOCteTlUm 
lan-rno' CYryrrn vntrvn* MlIS ftlUSCuluS 


18833 


1 1 on 


JO 


A/fnortPtnrnirillum ma&netotacticum: Mus mUSCUlUS; MomO 

sapiens; RJtodopseudomonas palustris; Caulobacter 

pTPxcpnius 


19342 


1191 


30 


Mycobacterium avium subsp. avium 


1 f\*3 A1 

19343 




15 




) 1 no A A 

19344 




in 


\A*\)nr\WnniD%'iiim /TvilJTft Clin.QT) ttVtUlYl 


1 AC 

19345 


1 1 QA 


in 


KA\tf*nhnf*ie>riiim /rvitim SllDSD avium 

iVlytfUUlilfltZf Will LlVU*lfl ouuop. urn»i»» 


19346 


1195 


75 


Mycobacterium tuberculosis; Chlamydomonas reinliardtii; 
Burkholderiafungorum; Corynebacterium efficiens 


19348 


1196 


71 


Ralstonia sp.; Ralstonia metallidurans; Bifidobacterium 
Inngum 


19364 


1197 


33 


Sus scrofa; Saimirisciureus; Bos taurus 


19367 


1198 


30 


Mycobacterium avium subsp. avium 


19368 


1199 


30 


Mycobacterium avium subsp. avium 
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19369 


1200 


30 


Mycobacterium avium subsp. avium 


19370 


1201 


30 


Mycobacterium avium subsp. avium 1 


| 19499 


1202 


75 


Mycobacterium tuberculosis; Burkholderia fungorum; 
Acetobactervinelondii; Pseudomonas aeroginosa; 
Salmonella enterica: Salmonella typhi 


19753 


1203 


33 


Uryza sativa; Trichomonas vaginalis i 


19777 


1204 


45 


Rliodospirillum rubrum 


19892 


1205 


38 


Streptomyces coelicolor 


19893 


1206 


44 


Magnetospirillum magnetotacticum; Homo sapiens; 
Rhodospirillum rubrum; Chloroflexus aurantiacus 


19894 


1207 


38 


Mesorhizobium loti; Pseudomonas syringae 


19895 


1208 


45 


Streptomyces virziniae 


19896 


1209 


32 


Mus musculus 


19897 


1210 


30 


Mycobacterium avium subsp. avium 


19899 


1211 


30 


Mycobacterium avium subsp. avium 


19900 


1212 


33 


Microbispora bispora 


19901 


1213 


30 


Mycobacterium avium subsp. avium 


19902 


1214 


32 


Burkholderia fungorum; Oryza sativa 


19903 


1215 


30 


Mycobacterium avium subsp. avium 


19922 


1216 


44 


Ralstonia solanacearum * Rhodohacter Knhapmidpv • 
Xanthomonas camvestris: Streotomvces avermitilv: • 
Sphingomonas paucimobilis; Streptomyces coelicolor 


19923 


1217 


32 


Homo sapiens 


I 19924 


1218 


35 


Streptomyces coelicolor 


19925 


1219 


32 


Equine encephalosis virus 5 


19926 


1220 


30 


Mycobacterium avium subsp. avium 


19927 


1221 


32 


Triticum aestivum 


19928 


1222 


30 


Mycobacterium avium subsp. avium 


19929 


1223 


30 


Mycobacterium avium subsp. avium 


19931 


1224 


30 


Mycobacterium avium subsp. avium 


19932 


1225 


38 


Rhodobacter sphaeroides 


19933 


1226 


30 


Mycobacterium avium subsp. avium 


19934 


1227 


32 


Magnetospirillum magnetotacticum 


19935 


1228 


44 


Drosophila melanogaster 


19936 


1229 


75 


Desulfitobacterium hafniense; Azotobacter vinelandii; 
Pseudomonas fluorescens; Leishmania major 


19937 


1230 


32 


Neisseria meningitides 


19938 


1231 


51 


Desulfitobacterium hafniense; Burkholderia fungorum 


19939 


1232 


30 


Mycobacterium avium subsp. avium 


19940 


1233 


33 


Drosophila melanogaster 


19941 


1234 


30 


Mycobacterium avium subsp. avium 


19958 


1235 


30 


Mycobacterium avium subsp. avium 


19959 


1236 


50 


Brucella abortus; Brucella melitensis; Brucella suis; 
Caenorhabditis elegans 


19960 


1237 


30 


Mycobacterium avium subsp. avium 


19961 


1238 


30 


Mycobacterium avium subsp. avium 


19962 


1239 


32 


Salmonella enterica; Salmonella typhimurium 


19963 


1240 


30 


Mycobacterium avium subsp. avium 


19964 


1241 


30 


Mycobacterium avium subsp, avium } 
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19965 


1242 


32 


Novosphingobium aromaticivorans 


19966 


1243 


32 


RJiodobacter spliaeroides; Drosophila melanogaster 


19967 


1244 


32 


Amycolaiopsis orientalis 


l99oo 


lit J 


38 

JU 




19969 


li'fO 


32 


Rhnrlnncpiidmnnnax nalustris 

±\jlL/H%JUo tZHWls/f iKjfWM* J/uhwm MJ 


1 AA*7A 

19970 i 


11 At 


30 


A/f\)rfih/j/*t0riiJin /TviiMl SUDSTV dVlUITl 


19971 




65 


Dpnilfitnh/irterium hafhiense: Strevtomvces coelicolor; 
Hordeum vulgare; Thauera arotnatica; Mesorhizobiwn 
loti' Ralstonia solanacearum; Xanthomonas campestris; 
Pseudomonas aeruginosa 


19972 


1249 


44 


Mesorhizobiwn loti; Rhodobacter sphaeroides 


199/3 


1950 


30 


JlAvrnhnrtPidtim avium subso. avium 


19974 


1251 


32 


Desulfitobacteriwn hafhiense 


19975 


1252 


32 


Caenorhabditis ele%ans 


19976 


1253 


djL 


fiaiOtnlOOUClUuo fiyuruiriKf mutu 


20261 


IOC/I 

1254 


4/ 


Avnts\hnr>t£>r ^nnolnnrfii ' StYPTltnTiTVCPS COellCOlor? 
hAncmoinvnivnlhiTYi mnOTtPtntfirAictlftl'' PSQUdoiTlOnOS 

ivjUgri&iuouiriiti+tfi /f*t*£/*-w*w*ti*w**wt*#j*_ > * uv.wi*i/ifn/i»i«o 
nennioinn^a * Strpntomvces atrOolivaceUS 


20370 


IZjO 


60 


TJnmn ^aniens* Strentomvces coelicolor; Oryza sativa; Zea 
ftiavs - Aeeilons tauschii: Gallus eallus; Mus mus cuius; 
Rhodobacter sphaeroides; Rhodospirillum rubrum 


OAOQQ 
Z03?y 


1956 


50 

JV/ 


Mycobacterium avium subsp. avium 


ZU4UU 




30 


Mycobacterium avium subsp. avium \ 


ZU4UI 


195R 


30 


Mycobacterium avium subsp. aviwn 




195Q 


30 


Mycobacterium avium subsp. avium 


ZU4U3 


1960 


100 


Mycobacterium avium subsp. avium 


! Ofi/lftA 
ZU4U4 


1961 


30 

J \J 


Mycobacterium avium subsp. avium 


ZU4Uj 




32 


Strentomvces coelicolor 


ZU4UO 


1963 

JL-wU J 


30 


Mycobacterium avium subsp. avium 


ZV/4U / 


1264 


30 


Mycobacterium avium subsp. avium 


90A0R- 




35 


Homo saviens 


OOAOO 
Zv/4U:/ 


1966 


30 


Mycobacterium avium subsp. avium 


9041 0 


1267 


30 


Mycobacterium avium subsp. avium 


OA/11 1 


1968 


30 


Mycobacterium avium subsp. avium 


ZU41Z 


1960 


30 

JV/ 


Mycobacterium avium subsp. avium 


90A1 3 


1970 


30 


Mycobacterium avium subsp. avium 


OA/11 /l 


1971 


30 

Jv 


A/fvrnhacterium avium subsp. avium 


ZU41 j 


1979 


30 

J V 


Mycobacterium avium subsp. avium 


OA/11 £ 


1973 

1£ / J 


32 
j*< 


Chloroflexus aurantiacus \ 


OA/11 7 


MIA 


30 


Mycobacterium avium subsp. avium 


S ZU4 1 o 


1975 


30 

JU 


Mycobacterium avium subsp. avium 


OA>l1 Q 


1976 


30 

JV/ 


Mycobacterium aviwn subsp. aviwn 


20420 


1277 


30 


Mycobacterium avium subsp. avium 


20421 


1278 


33 


Homo sapiens 


20422 


1279 


30 


Mycobacterium avium subsp. avium 


20423 


1280 


30 


Mycobacterium avium subsp. avium 


20424 


1281 


30 


Mycobacterium avium subsp. avium 


I 20425 


1282 


39 


Azotobacter vinelandii; Coffea arabica 


20426 


1283 


33 


Homo sapiens 
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20427 


1284 


44 


Agrobacterium tumefaciens 


20428 


1285 


30 


Mycobacterium avium subsn avium 


20429 


1286 


32 


Mus musculus 


20430 


1287 


30 


Mycobacterium avium subsn avium 


20431 


1288 


33 


Maznetosvirillum ma&netotacticum ■ Xanthomonas i 


! 20432 


1289 


92 


Streptomyces coelicolor 


20433 


1290 


32 


Mycobacterium leprae 


! 20434 


1291 


30 


Mycobacterium avium subsn avium 


1 20435 


1292 


30 


Mycobactefium avium subsp. avium 


20436 


1293 


32 


Serratia marcescens 


20958 


1294 


116 


ivij/^uuuLriKZf luffi tuutzruiiiuaiO) iviyLuutici&riiiifi taprae, 
Deinococcus radiodurans; Xanthomonas campestris 


21004 


1295 


44 


iviuo friuoisMiuo, oir%ipiu/nyci£o coeiicoior 


21065 


1296 


39 


Rhodococcus opacus; Oryza sativa 


21164 


1297 


44 


Homo sapiens; Ralstonia metallidurans; Desulfovibrio 
aesuijur icans, AzoiooacieT vineianau, uesuLjitooacterium 
riujftitzfiotZf utrtzf/iuniyctZiS cuciicuiur 


21187 


1298 


57 


Mycobacterium tuberculosis; Pseudomonas syringae; 
sjui tijiuiutzriu junguruni, uysooacier sp. 


21952 


1X77 


JO 


idtMuu/nunus aeruginosa, lviycoDacierium luoercuiosis; 
jjtzio nrnufuw n injur, jjuriwiuttifzriu jungorum, AwycoiaiopsiS 
fttpjiitpw/inpi ' StrPTtinnMppii nti/J/muv 


22117 


1300 


30 


h/fvcnh/ictpriiiTn /ivium enben /rviiim 

iujf|/WUl4&/ tUfft LiVtUffl OUUop. LtVlUffl 


22118 


1301 


38 


Rhodnvnirilliitti nihmmi* Thprmtthiii/^n iiisnn • Ttnl vtnnin 

±\fl\Jl*KJ<S£Jll tltttf/t 1 ULff Hilly ± fltZf tltsJUtJ IULL /MJLUj IVUlolUfllU 

solanacearum 


22119 


1302 


30 


Mycobacterium avium subsn avium 


22123 


1303 


32 


Thermobifida fiisca 


22127 


1304 


59 


Mycobacterium leprae j 


22130 


1305 


33 


Bifidobacterium longum 


22133 


1306 


38 


Pseudomonas nutida * Desulfitobacterium hafniensp 


22134 


1307 


32 


Homo sapiens 


22143 


1308 


30 


Mycobacterium avium subsp. avium 


22144 


1309 


32 


RhodnKnirillum ruhmtn 


22146 


1310 


30 


Mycobacterium siviiim ^nb^n avium 


22147 


1311 


32 


Pxpwlnmnntis flunrpvcpnx 


22154 


1312 


32 


Rliodobacter sphaeroides; Bacillus stearothermophilus 


22222 


1313 


30 


Mycobacterium avium subsp. avium 


22236 


1314 


56 


iviyuuuucitzriu/ri n-ufiousii, uizbuij iiuuucicrium napiiense, 
Rhiznhium mplilnti* Crnlluv omlluv 


22301 


1315 


100 


hAvcohactpYUMfi tiAhprciilnxiv AvfitnhricipY x>iYipiniiAii 


22479 


1316 


77 


Mycobacterium avium (strain 2151) 


22481 


1317 


100 


Mycobacterium avium (strain 2151); Streptomyces 
coelicolor; Homo sapiens; Magnetospirillum 
magnetotacticuin 


22482 


1318 


30 


Mycobacterium avium subsp. avium 


22483 


1319 


72 


Mycobacterium avium (strain 2151) 


22616 


1320 


38 


Hordeum vulgare; Amycolatopsis mediterranei; Lymantria 
dispar nuclear polyhedrosis virus; Oryza sativa; Bovine 
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herpesvirus; Homo sapiens; Streptomyces hygroscopicus; 

Rhnrinvnirillunt nihrunt' Tritinmi aextivum 


22619 


1321 


50 


Mesorhizobium loti; Ralstonia solanacearum; 
Thprmnhifidfi iusca* Mycobacterium tuberculosis* 
Caulobacter crescentus; Homo sapiens 


22663 


1322 


57 


Streptomyces coelicolor; Homo sapiens; Streptomyces 
avermitilis; Rhodobacter sphaeroides; Rhodospirillum 
rubrum; Desulfitobacterium liqfhiense; Oryza sativa 




1 101 


57 


DuTKnoiueriu jutigorutn, riomo oupi&na t ksuviu purc&iiuoj 
Azotobacter vinelandii 


23136 


1324 


100 


Mycobacterium tuberculosis; Mycobacterium leprae; 
Ralstonia solanacearum; Ralstonia metallidurans; Xylella 
fastidiosa; Streptomyces clavuligerus; Pseudomonas 
aeruginosa; Mesorhizobium loti; Myxococcus xanthus; 
Zea mays; Homo sapiens; Desulfovibrio desulfuricans 


23367 


1325 


41 


Xanthomonas axonopodis; Actinosynnema pretiosum 
subsp. auranticum Maytansino; Alcaligenes eutrophus; 
Azotobacter vinelandii; Ralstonia eutropha; 
Dijiaooucienum longum, roeuautriufiuo biuizfzri, 
Xanthomonas campestris; 


233oo 


13ZO 


in 
3U 


Mycooacienum avium suosp. avium 


fallen 

233o5» 


132/ 


57 


jviesornizouium ton, lviu^n^LUopiritiwri rnugneiuiui*iii*urn, 
JViyC OOOCier tum [UUtzriJUlwta, jjijiuuuuclgj lurri luiigufn, 

Geobacter metallireducens; Klebsiella pneumoniae; 


23371 


1328 


51 


Mycobacterium tuberculosis; Pseudomonas alcaligenes; 


23372 


1329 


47 


Actinosynnema pretiosum subsp. auranticum maytansino 


23373 


1330 


33 


Homo sapiens; Sinorhizobium meliloti 


233/ d 


1 111 

133 1 


15 


KsOUlOuacier crescefllUo, luiloiuniu auiunuL,izur utn t 

Deinococcus radiodurans 


23461 


1332 


90 


Mycobacterium leprae; Mycobacterium tuberculosis; 
Leishmama major 


23540 


1333 


AA 
44 


JxUistonia solanacearum, ijeisnmania major, rbeuuumunu^ 

n otm oinnv/i 1 V)oTnnr>nnr , \i^ ynffifiAtirfin!'!* J^/f/lOnPtn^nirilltlTIl 
•mnonotntnntimim* SktrfintnttrvrPS cnplicnlfir* Orvza.SO.tivd 


71711 




57 


TJmnn vanipns • Mycobacterium tuberculosis: Leishmania 
/wq/or; Mesorhizobium loti; Oryza sativa; Deinococcus 
radiodurans; Clilamydomonas reinhardtii 


oiqao 

ZJ54Z 


1 115 
1 JJj 


1ft 


\A~\iOf\h\n of otnMni rrviiiTn Ql in On /zvitlffl 

JVlj/UUUUC 1.(^1 luff l UVlUffl JUUap. UKtMm 


23868 


1336 


32 


Escherichia coli 


23869 


1337 


33 


Bifidobacterium longum; Rattus norvegicus 


93870 


1338 


42 


Rhodococcus sp./ Mesorhizobium loti 


23908 


1339 


63 


Mycobacterium tuberculosis; Novosphingobium 
aromaticivorans; Caulobacter crescentus; Streptomyces 
coelicolor 


23978 


1340 


56 


Mycobacterium tuberculosis; Streptomyces coelicolor; 
Azotobacter vinelandii; Ralstonia solanacearum; Oryza 
sativa; Homo sapiens; Chloroflexus aurantiacus; 
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Ralstonia metallidurans; Burkholderia fungorum; 

JLstZaUlJ llUUULlCriWn rlUftJlfZftofS, £AZU ffiuys, JV1US fflUo CUIUS 


24003 


1341 


75 


Mycobacterium tuberculosis: Mycobacterium lenrae* 
Giardia microti; Xanthomonas axonopodis; Paracoccus 
denitrificans; Streptomyces coelicolor; Caulobacter 
crescentus; Giardia lamblia; Magnetospirillum 
magnetotacticum; Pseudomonas syringae; Giardia 
intestinalis 


24155 


1342 


30 


Mycobacterium avium subsp. av/w/n 



With respect to the organisms identified in Table 1, some of them represent 
multiple species, subspecies, or strains. To test whether or not particular reagents 
distinguish between M. paratuberculosis and such species, subspecies, or strains, it may 
5 be desirable to test a representative number of species, subspecies, or strains, respectively. 
In cases where the genetic variation is minimal within the species, subspecies, or strains, 
it may not be necessary to test more than one or two species, subspecies, or strains, 
respectively. In other cases, multiple species, subspecies, or strains may need to be 
tested, although initial testing can focus on the most genetically distant species, 

10 subspecies, or strains, respectively. 

In another aspect, the invention provides for vectors comprising a nucleic acid of 
the invention. Host cells comprising such a vector are further provided by the invention. 

In yet another aspect, the invention provides for isolated polypeptides encoded by 
the nucleic acids of the invention. For example, the nucleic acid molecule having the 

15 sequence of SEQ ID NO: 1 can encode a polypeptide having an amino acid sequence of 
SEQ ID NO:24; the nucleic acid molecule having the sequence of SEQ ID NO:2 can 
encode a polypeptide having an amino acid sequence of SEQ ID NO:25; the nucleic acid 
molecule having the sequence of SEQ ID NO:3 can encode a polypeptide having an 
amino acid sequence of SEQ ID NO:26; the nucleic acid molecule having the sequence of 

20 SEQ ID NO:4 can encode a polypeptide having an amino acid sequence of SEQ ID 
NO:27; the nucleic acid molecule having the sequence of SEQ ID NO: 5 can encode a 
polypeptide having an amino acid sequence of SEQ ID NO:28; the nucleic acid molecule 
having the sequence of SEQ ID NO:6 can encode a polypeptide having an amino acid 
sequence of SEQ ID NO:29; the nucleic acid molecule having the sequence of SEQ ID 

25 NO:7 can encode a polypeptide having an amino acid sequence of SEQ ID NO:30; the 
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nucleic acid molecule having the sequence of SEQ ID NO:8 can encode a polypeptide 
having an amino acid sequence of SEQ ID NO:31; the nucleic acid molecule having the 
sequence of SEQ ID NO:9 can encode a polypeptide having an amino acid sequence of 
SEQ ID NO:32; the nucleic acid molecule having the sequence of SEQ ID NO: 10 can 

5 encode a polypeptide having an amino acid sequence of SEQ ID NO:33; the nucleic acid 
molecule having the sequence of SEQ ID NO:l 1 can encode a polypeptide having an 
amino acid sequence of SEQ ID NO:34; the nucleic acid molecule having the sequence of 
SEQ ID NO: 12 can encode a polypeptide having an amino acid sequence of SEQ ID 
NO:35; the nucleic acid molecule having the sequence of SEQ ID NO:13 can encode a 

10 polypeptide having an amino acid sequence of SEQ ID NO:36; the nucleic acid molecule 
having the sequence of SEQ ID NO: 14 can encode a polypeptide having an amino acid 
sequence of SEQ ID NO:37; the nucleic acid molecule having the sequence of SEQ ID 
NO:15 can encode apolypeptide having an amino acid sequence of SEQ ID NO:38; the 
nucleic acid molecule having the sequence of SEQ ID NO: 16 can encode a polypeptide 

15 having an amino acid sequence of SEQ ID NO:39; the nucleic acid molecule having the 
sequence of SEQ ID NO: 17 can encode a polypeptide having an amino acid sequence of 
SEQ ID NO:40; the nucleic acid molecule having the sequence of SEQ ID NO: 18 can 
encode a polypeptide having an amino acid sequence of SEQ ID NO:41 ; the nucleic acid 
molecule having the sequence of SEQ ID NO: 19 can encode a polypeptide having an 

20 amino acid sequence of SEQ ID NO:42; the nucleic acid molecule having the sequence of 
SEQ ID NO:20 can encode apolypeptide having an amino acid sequence of SEQ ID 
NO:43; the nucleic acid molecule having the sequence of SEQ ID NO:21 can encode a 
polypeptide having an amino acid sequence of SEQ ID NO:44; and the nucleic acid 
molecule having the sequence of SEQ ID NO:22 can encode a polypeptide having an 

25 amino acid sequence of SEQ ID NO:45. 

In another aspect, the invention provides articles of manufacture that include one 
or more polypeptides of the invention. In still another aspect of the invention, there are 
provided antibodies that have specific binding affinity for a polypeptide of the invention. 
In another aspect, the invention provides for methods for detecting the presence or 

30 absence of ML paratuberculosis in a biological sample. Such methods include contacting 
the biological sample with one or more of the nucleic acids of the invention (e.g., SEQ ID 
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NOs:l-23 and 110-1342) under standard amplification conditions, wherein an 
amplification product is produced if M paratuberculosis nucleic acid is present in the 
biological sample; and detecting the presence or absence of the amplification product. 
Generally, the presence of the amplification product indicates the presence of M. 
5 paratuberculosis in the biological sample, and the absence of the amplification product 
indicates the absence of M. paratuberculosis in the biological sample. Representative 
animals from which the biological sample can be derived include a cow, a sheep, a goat, a 
rabbit, a deer, an antelope, a bison, or a human. Representative biological samples 
include a fecal sample and a milk sample. Further, representative nucleic acids that can 

10 be used in the above-described methods include those having the sequence of SEQ ID 
NO:46-101 and 1343-1354. 

In another aspect, the invention provides methods for detecting the presence or 
absence of M paratuberculosis in a biological sample. Such methods include contacting 
the biological sample with one or more of the nucleic acids of the invention (e.g., SEQ ID 

15 NOs: 1-23 and 1 10-1342) under hybridization conditions, wherein a hybridization 

complex is produced if M. paratuberculosis nucleic acid molecules are present in the 
biological sample; and detecting the presence or absence of the hybridization complex. 
Generally, the presence of the hybridization complex indicates the presence of M. 
paratuberculosis in the biological sample, and the absence of the hybridization complex 

20 indicates the absence of M. paratuberculosis in the biological sample. Typically, nucleic 
acids present in the biological sample are electrophoretically separated. Such 
electrophoretically separated nucleic acids can be attached to a solid support. 
Representative solid supports include nylon membranes and nitrocellulose membranes. 
Further, one or more nucleic acids can be labeled. Representative biological samples 

25 include a fecal sample, a milk sample, and a blood sample. 

In another aspect, the invention provides methods for detecting the presence or 
absence of M. paratuberculosis in a biological sample. Such methods include contacting 
the biological sample with a polypeptide of the invention (e.g., SEQ ID NOs:24-45), 
wherein a polypeptide-antibody complex is produced if an antibody having specific 

30 binding affinity for the polypeptide is present in the sample; and detecting the presence or 
absence of the polypeptide-antibody complex. Typically, the presence of the 
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polypeptide-antibody complex indicates the presence of M paratuberculosis in the 
biological sample, and the absence of the polypeptide-antibody complex indicates the 
absence of M. paratuberculosis in the biological sample. Polypeptides used in the above- 
described method can be attached to a solid support. Further, representative biological 
samples include a blood sample and a milk sample. 

In yet another aspect, the invention provides for methods for detecting the 
presence or absence of M. paratuberculosis in a biological sample. Such methods include 
contacting the biological sample with an antibody of the invention (e.g., an antibody 
having specific binding affinity for a polypeptide having an amino acid sequence of SEQ 
ID NOs:24-45), wherein an antibody-polypeptide complex is produced if a polypeptide is 
present in the biological sample for which the antibody has specific binding affinity, and 
detecting the presence or absence of the antibody-polypeptide complex. Generally, the 
presence of the antibody-polypeptide complex indicates the presence of M 
paratuberculosis in the biological sample, and the absence of the antibody-polypeptide 
complex indicates the absence of M. paratuberculosis in the biological sample. 
Antibodies used in the above-described methods can be bound to a solid support. 
Representative biological samples that can be used in the above-described methods 
include a blood sample and a milk sample. 

In still another aspect of the invention, there are provided methods of preventing 
infection by M. paratuberculosis in an animal. Such methods include administering a 
compound to the animal, wherein the compound comprises a polypeptide of the invention 
(e.g., SEQ ID NOs:24-45). Alternatively, such methods include administering a 
compound to the animal, wherein the compound comprises a nucleic acid of the invention 
(e.g., a nucleic acid comprising a nucleic acid molecule having at least 75% sequence 
identity to SEQ ID NOs: 1-23, 110-1341, or 1342). Typically, the compound immunizes 
the animal against M. paratuberculosis. 

In another aspect of the invention, there is provided a composition comprising a 
first oligonucleotide primer and a second oligonucleotide primer, wherein the first 
oligonucleotide primer and the second oligonucleotide primer are each 10 to 50 
nucleotides in length, and wherein the first and second oligonucleotide primers, in the 
presence of M. paratuberculosis nucleic acid, generate an amplification product under 
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standard amplification conditions, but do not generate an amplification product in the 
presence of M avium subsp. avium nucleic acid. The invention further provides for an 
article of manufacture comprising such a composition. 

In yet another aspect of the invention, there is provided an isolated nucleic acid, 
5 wherein the nucleic acid comprises a nucleic acid molecule greater than 10 nucleotides in 
length. Such a molecule has at least 75% sequence identity to SEQ ID NO:1355 or to the 
complement of SEQ ID NO:1355, and hybridizes under stringent conditions with M 
paratuberculosis nucleic acid but does not hybridize with M. avium subsp. avium nucleic 
acid under the same hybridization conditions. Any of the sequences disclosed herein 
10 (e.g., SEQ ID NOs:l-23, 1 10-1341, or 1342) can be used to design one or more 
oligonucleotide primers. 

In still another aspect of the invention, there is provided articles of manufacture. 
Articles of manufacture of the invention can include one or more isolated nucleic acids of 
the invention. 

15 In yet another aspect of the invention, the reagents and methods disclosed herein 

are used by a diagnostic service provider (e.g., a diagnostic testing laboratory) to obtain 
and report test results. For example, a provider could send out, or otherwise provide, a 
collection vial or other container to a customer (recipient) desiring the provider's 
diagnostic testing services. The container can be part of a collection kit including sterile 

20 plastic ware components, for example. The collection kit further can include instructions 
for collecting a biological sample (e.g., feces, or milk), and for returning the container, 
with the sample, to the provider. Upon return to the provider, the provider can perform a 
diagnostic assay on the sample using the reagents and methods disclosed herein. 
Following completion of the assay, the provider can send or otherwise communicate 

25 results of the assay to the recipient. 

Unless otherwise defined, all technical and scientific terms used herein have the 
same meaning as commonly understood by one of ordinary skill in the art to which this 
invention pertains. Although methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, suitable 

30 methods and materials are described below. In addition, the materials, methods, and 
examples are illustrative only and not intended to be limiting. All publications, patent 
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applications, patents, and other references mentioned herein are incorporated by reference 
in their entirety. In case of conflict, the present specification, including definitions, will 
control. 

The details of one or more embodiments of the invention are set forth in the 
accompanying drawings and the description below. Other features, objects, and 
advantages of the invention will be apparent from the drawings and detailed description, 
and from the claims. 

DESCRIPTION OF DRAWINGS 

Figure 1 is a sequence alignment schematic showing positions of predicted coding 
sequences relative to assembled contig fragments. Alignments of contig 1614 and a 
trimmed fragment of the 94-kb contig 1398 are shown along with each predicted coding 
sequence listed in Table 4. Note that the core region of genes 250 to 257 is well 
separated from neighboring coding regions. The integrase gene upstream of gene 250 is 
also designated gene 249. 

Figure 2 shows the sequences of M.paratuberculosis-specific nucleic acid 
molecules (SEQ ID NOs: 1-23). 

Figure 3 shows the polypeptide sequences (SEQ ED NOs:24-45) encoded by M 
paratuberculosis-spcci&c nucleic acids. An * indicates a stop codon. 

Figure 4 shows representative nucleic acid molecules having 75%, 80%, 85%, 
90%, 95%, and 99% sequence identity to SEQ ID NO:l (SEQ ID NOs:102-107, 
respectively). 

Figure 5 is a map of the M paratuberculosis genome, showing the relative 
positions of novel sequences. 

Figure 6 shows the sequences of M. paratuberculosis-specific nucleic acid 
molecules (SEQ ID NOs:110-1342). 

DETAILED DESCRIPTION 

The close genetic relationship between M. paratuberculosis and M. avium has 
made difficult the identification of nucleic acids and polypeptides specific to M 



54 



WO 2004/074310 



r 

PCT/IB2003/006509 



paratuberculosis that can be used with high sensitivity and specificity to detect M 
paratuberculosis. The present invention provides nucleic acid molecules that are unique 
to M. paratuberculosis. The invention also provides the M paratuberculosis-speci&c 
polypeptides encoded by the nucleic acid molecules of the invention, and antibodies 
5 having specific binding affinity for the M. paratuberculosis-spcci&c polypeptides. The 
nucleic acid molecules, polypeptides, and antibodies of the invention can be used in 
methods of the invention to detect M. paratuberculosis in a sample. The invention 
additionally provides methods of preventing a M. paratuberculosis infection in an animal. 

1 0 Isolated M paratuberculosis-specific nucleic acid molecules 

The present invention is based, in part, on the identification of nucleic acid 
molecules that are unique to M. paratuberculosis. These nucleic acid molecules are 
herein referred to as "M paratuberculosis-specific" nucleic acid molecules. Particular 
nucleic acid molecules of the invention include the sequences shown in SEQ ID NOs:l- 

15 23 and 1 10-1342. As used herein, the term "nucleic acid molecule" can include DNA 
molecules and RNA molecules and analogs of the DNA or RNA molecule generated 
using nucleotide analogs. A nucleic acid molecule of the invention can be single-stranded 
or double-stranded, and the strandedness will depend upon its intended use. 

The invention further encompasses nucleic acid molecules that differ from the 

20 nucleotide sequence of SEQ ID NOs:l-23 and 110-1342. Nucleic acid molecules of the 
invention include molecules that are at least 10 nucleotides in length and that have at least 
75% sequence identity (e.g., at least 80%, 85%, 90%, 95%, or 99% sequence identity) to 
any of SEQ ID NOs:l-23 and 110-1342. The ftdl-length sizes of each of the novel Af. 
paratuberculosis-specific nucleic acid molecules having the sequences shown in SEQ ID 

25 NOs:l-23 are indicated in Table 2. Nucleic acid molecules that differ in sequence from 

the nucleic acid sequences shown in SEQ ID NOs:l-23 and 110-1342 can be generated by 
standard techniques, such as site-directed mutagenesis or PCR-mediated mutagenesis. In 
addition, nucleotide changes can be introduced randomly along all or part of the M. 
paratuberculosis-spcci&c nucleic acid molecule, such as by saturation mutagenesis. 

30 Alternatively, nucleotide changes can be introduced into a sequence by chemically 
synthesizing a nucleic acid molecule having such changes. 
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Table 2 

Sizes of M paratuberculosis-spQcific nucleic acid molecules and polypeptides 



Gene 


Nucleic Acid 
(bp) 


SEQ 
ID NO: 


Polypeptide 
(amino acids) 


SEQ 
ID NO: 


10 


969 


1 


322 


24 


11 


576 


2 


191 


25 


38 


522 


3 


173 


26 


56 


582 


4 


193 


27 


57 


311 


5 


103 


28 


128 


576 


6 


191 


29 


135 


474 


7 


157 


30 


159 


558 i 


8 


185 


31 


217 


321 


9 


106 


32 


218 


2508 


10 


835 


33 


219 


264 


11 


87 


34 


228 


1110 


12 


369 


35 


240 


672 


13 


223 


36 


241 


372 


14 


123 


37 


250 


600 


15 


199 


38 


251 


540 


16 


179 


39 


252 


1 291 


17 


96 


40 


253 


225 


18 


74 


41 


254 


441 


19 


146 


42 


255 


726 


20 - 


241 


43 


256 


426 


21 


141 


44 


257 


279 


22 


87 


45 



In calculating percent sequence identity, two sequences are aligned and the 
number of identical matches of nucleotides or amino acid residues between the two 
sequences is determined. The number of identical matches is divided by the length of the 
aligned region (i.e., the number of aligned nucleotides or amino acid residues) and 
multiplied by 100 to arrive at a percent sequence identity value. It will be appreciated 
that the length of the aligned region can be a portion of one or both sequences up to the 
full-length size of the shortest sequence. It will be appreciated that a single sequence can 
align differently with other sequences and hence, can have different percent sequence 
identity values over each aligned region. It is noted that the percent identity value is 
usually rounded to the nearest integer. For example, 78.1%, 78.2%, 78.3%, and 78.4% 
are rounded down to 78%, while 78.5%, 78.6%, 78.7%, 78.8%, and 78.9% are rounded 
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up to 79%. It is also noted that the length of the aligned region is always an integer. 

The alignment of two or more sequences to determine percent sequence identity is 
performed using the algorithm described by Altschul et al. (1997, Nucleic Acids Res., 
25:3389-3402) as incorporated into BLAST (basic local alignment search tool) programs, 
5 available at http://www.ncbi.nlm«nih.gov . BLAST searches can be performed to 

determine percent sequence identity between a M. paratuberculosis-specific nucleic acid 
molecule of the invention and any other sequence or portion thereof aligned using the 
Altschul et al. algorithm. BLASTN is the program used to align and compare the identity 
between nucleic acid sequences, while BLASTP is the program used to align and 

1 0 compare the identity between amino acid sequences. When utilizing BLAST programs to 
calculate the percent identity between a sequence of the invention and another sequence, 
the default parameters of the respective programs are used. Sequence analysis of the M. 
paratuberculosis-specific nucleic acid sequences as performed herein used BLAST 
version 2.2.2 (updated on December 14, 2001). 

15 The sequences of representative nucleic acids of the invention having 75%, 80%, 

85%, 90%, 95%, and 99% sequence identity to SEQ ID NO:l are shown in Figure 4 
(SBQ ID NOs:102-107, respectively). Such sequences can be generated using a computer 
or by hand. The nucleic acid sequences shown in SEQ ID NOs: 102-107 were generated 
by hand by randomly changing 25 nucleotides out of every 100 nucleotides of SEQ ID 

20 NO:l, 2 out of every 10, 15 out of every 100, 1 out of every 10, 5 out of every 100, or 1 
nucleotide out of every 100 nucleotides of SEQ ID NO:l, respectively. By "changing," it 
is meant that the nucleotide at a particular position is replaced randomly with one of the 
other three nucleotides. It is apparent to those of ordinary skill in the art that any nucleic 
acid molecule within the scope of the invention can be generated using the same method 

25 described herein (i.e., by similarly changing nucleotides within the sequence of SEQ ID 
NOs:l-23 or 110-1342). 

Nucleic acid molecules of the invention between about 10 and about 30 
nucleotides in length will, under standard amplification conditions, generate an 
amplification product in the presence of M. paratuberculosis nucleic acid using an 

30 appropriate second nucleic acid molecule (e.g., an oligonucleotide primer that specifically 
anneals to M. paratuberculosis nucleic acid) but will not generate an amplification 
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product in the presence of nucleic acid from an organism other than M paratuberculosis 
using an appropriate third nucleic acid molecule (e.g, an oligonucleotide primer that 
specifically anneals to nucleic acid from the other organism). As used herein, "standard 
amplification conditions'* refer to the basic components of an amplification reaction mix, 
and cycling conditions that include multiple cycles of denaturing the template nucleic 
acid, annealing the oligonucleotide primers to the template nucleic acid, and extension of 
the primers by the polymerase to produce an amplification product (see, for example, 
U.S. Patent Nos. 4,683,195; 4,683,202; 4,800,159; and 4,965,188). The basic 
components of an amplification reaction mix generally include, for example, about 10-25 
nmole of each of the four deoxynucleoside triphosphates, (e.g, dATP, dCTP, dTTP, and 
dGTP, or analogs thereof), 10-100 pmol of primers, template nucleic acid, and a 
polymerase enzyme. The reaction components are generally suspended in a buffered 
aqueous solution having a pH of between about 7 and about 9. The aqueous buffer can 
further include one or more co-factors (e.g., Mg 2+ , K*) required by the polymerase. 
Additional components such as DMSO are optional. Template nucleic acid is typically 
denatured at a temperature of at least about 90°C, and extension from primers is typically 
performed at a temperature of at least about 72°C. 

The annealing temperature can be used to control the specificity of amplification. 
The temperature at which primers anneal to template nucleic acid must be below the Tm 
of each of the primers, but high enough to avoid non-specific annealing of primers to the 
template nucleic acid. The Tm is the temperature at which half of the DNA duplexes 
have separated into single strands, and can be predicted for an oligonucleotide primer 
using the formula provided in section 1 1.46 of Sambrook et al. (1989, Molecular 
Cloning; A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, New York). Non-specific amplification products are detected as bands on 
a gel that are not the size expected for the correct amplification product. The annealing 
temperature used in amplification reactions described herein to demonstrate that the 
claimed nucleic acid molecules are M. paratuberculosis-speci&c was 55°C and 60°C for 
nucleic acids isolated from bacteria or from a biological sample, respectively. It can be 
appreciated by those of skill in the art that appropriate positive and negative controls 
should be performed with every set of amplification reactions to avoid uncertainties 
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related to contamination and/or non-specific annealing of oligonucleotide primers and 
extension therefrom. 

An appropriate second nucleic acid molecule is generally an oligonucleotide 
primer that specifically anneals to M paratuberculosis nucleic acid, and that can act in 
combination with a nucleic acid molecule of the invention, specifically for example a 1 0- 
to 30-, or 40-, or 50-nucleotide-long nucleic acid molecule of the invention, under 
appropriate amplification conditions to generate an amplification product in the presence 
of M. paratuberculosis nucleic acid. In order for a second nucleic acid molecule to act in 
combination with a nucleic acid molecule of the invention to generate an amplification 
product, the two molecules must anneal to opposite strands of the template nucleic acid, 
and should be an appropriate distance from one another such that the polymerase can 
effectively polymerize across the region and such that the amplification product can be 
readily detected using, for example, electrophoresis. Oligonucleotide primers can be 
designed using, for example, a computer program such as OLIGO (Molecular Biology 
Insights Inc., Cascade, CO) to assist in designing primers that have similar melting 
temperatures. Typically, oligonucleotide primers are 10 to 30 or 40 or 50 nucleotides in 
length (e.g., 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 nucleotides 
in length), but can be longer or shorter if appropriate amplification conditions are used. 

Representative pairs of oligonucleotide primers that were used to amplify each of 
the M. paratuberculosis-specific nucleic acid molecules of the invention are shown in 
Tables 3, 6, and 12 (SEQ ID NOs:46-101 and 1343-1354). Alternatively, the nucleic acid 
molecules having the sequences shown in SEQ ID NOs:l-23 and 1 10-1342 can be used to 
design a pair of oligonucleotide primers. Oligonucleotides of the invention can be 
obtained by restriction enzyme digestion of M.jaratuberculosis-specific nucleic acid 
molecules or can be prepared by standard chemical synthesis and other known 
techniques. 

As used herein, an organism other than M. paratuberculosis refers to any 
organism that is not M paratuberculosis. Generally, only relevant organisms are used in 
amplification reactions to examine the specificity of a 10 or more nucleotide-long nucleic 
acid molecule of the invention. Particularly relevant organisms include, without 
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limitation, Ralstonia solanacearum, Sinorhizobium meliloti, Homo sapiens, 
Mesorhizobium loti, Oryza sativa, Drosophila melanogaster, Rhizobium leguminosarwn, 
Xylellafastidiosa, Deinococcus radiodurans, Achromobacter cycloclastes, Candida 
cylindracea, Streptomyces lavendulae, Streptococcus pneumoniae, Mycobacterium 
tuberculosis, Pseudomonas aeruginosa, Sus scrofa, Mycobacterium leprae, Streptomyces 
coelicolor, Pseudomonas sp. (eg,, strain CA-10), Thauera aromatica, Brucella 
melitensis, Streptomyces noursei, Rhizobium meliloti, Synechococcus elongates, 
Rhodobacter capsulatus, Agrobacterium tumefaciens, Mycobacterium smegmatis, 
Drosophila virilis, Mas musculus, Leishmania major, Botrytis cinerea, Caulobacter 
crescetxtus, Rhodobacter sphaeroides, Spermatozopsis similes, Giardia intestinalis, 
Triticum aestivum, Bovine herpesvirus, Streptomyces sp. (e.g., strain MA-6548), 
Streptomyces peucetius, Rhizobium sp. (e.g., strain NGR-234), Haloferax volcanii, 
Streptomyces viridochromogenes, Felis catus, Xanthomonas campestris, Thermotoga 
maritime, Thermotoga neapolitana, Frankia alni, Halobacterium NRC-1 (ATCC 
Accession No, 700922), Glycine max, Leishmania tarentolae, Neisseria meningitides, 
Escherichia coli, Caenorhabditis elegans, Leishmania mexicana, Zea mays, Ictalurid 
herpesvirus, Rattus norvegicus, Arabidopsis thaliana, Pseudomonas fluorescens, Pantoea 
agglomerans, Erwinia uredovora, Pantoea ananatis, Streptomyces hygroscopicus, 
Rickettsia typhi, Pseudomonas cruciviae, Xanthomonas albilineans, Halobacterium 
salinarium, Micromonospora griseorubida, Pseudomonas paucimobilis, Streptomyces 
lividans, Pyrobaculum aerophilum, Sinorhizobium meliloti, Mesorhizobium loti, Bacillus 
halodurans, Trypanosoma rangeli, Trypanosoma minasense, Trypanosoma leeuwenhoeki, 
and Brassica napus. A 10 or more nucleotide-long nucleic acid molecule of the invention 
in combination with an appropriate third nucleic acid molecule (e.g., a third 
oligonucleotide primer) will not generate an amplification product from nucleic acid of 
one or more of these other organisms. 

As used herein, an "isolated" nucleic acid molecule is a nucleic acid molecule that 
is separated from other nucleic acid molecules that are usually associated with the 
isolated nucleic acid molecule. Thus, an "isolated" nucleic acid molecule includes, 
without limitation, a nucleic acid molecule that is free of sequences that naturally flank 
one or both ends of the nucleic acid in the genome of the organism from which the 
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isolated nucleic acid is derived a cDNA or genomic DNA fragment produced by 
PCR or restriction endonuclease digestion). Such an isolated nucleic acid molecule is 
generally introduced into a vector (e.g, a cloning vector, or an expression vector) for 
convenience of manipulation or to generate a fusion nucleic acid molecule. In addition, 
5 an isolated nucleic acid molecule can include an engineered nucleic acid molecule such as 
a recombinant or a synthetic nucleic acid molecule. A nucleic acid molecule existing 
among hundreds to millions of other nucleic acid molecules within, for example, a 
nucleic acid library (e.g., a cDNA, or genomic library) or a portion of a gel (e.g., agarose, 
or polyacrylamine) containing restriction-digested genomic DNA is not to be considered 

10 an isolated nucleic acid. 

Isolated nucleic acid molecules of the invention can be obtained using techniques 
routine in the art. For example, isolated nucleic acids within the scope of the invention 
can be obtained using any method including, without limitation, recombinant nucleic acid 
technology, and/or the polymerase chain reaction (PCR). General PCR techniques are 

1 5 described, for example in PCR Primer: A Laboratory Manual, DiefFenbach & Dveksler, 
Eds., Cold Spring Harbor Laboratory Press, 1995. Recombinant nucleic acid techniques 
include, for example, restriction enzyme digestion and ligation, which can be used to 
isolate a nucleic acid molecule of the invention. Isolated nucleic acids of the invention 
also can be chemically synthesized, either as a single nucleic acid molecule or as a series 

20 of oligonucleotides. In addition, isolated nucleic acid molecules of the invention also can 
be obtained by mutagenesis. For example, and isolated nucleic acid that shares identity 
with an art known M paratuberculosis-spQcific nucleic acid sequence can be mutated 
using common molecular cloning techniques (e.g. t site-directed mutagenesis). Possible 
mutations include, without limitation, deletions, insertions, substitutions, and 

25 combinations thereof. 

Vectors containing M. paratuberculosis-spQciQc nucleic acid molecules also are 
provided by the invention. Vectors, including expression vectors, suitable for use in the 
present invention are commercially available and/or produced by recombinant DNA 
technology methods routine in the art. A vector containing aM paratuberculosis- 

30 specific nucleic acid molecule can have elements necessary for expression operably 
linked to such a M. paratuberculosis-speciiic nucleic acid, and further can include 
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sequences such as those encoding a selectable marker (e.g., an antibiotic resistance gene), 
and/or those that can be used in purification of a M. paratuberculosis-specific polypeptide 
(e.g, 6xHistag). 

Elements necessary for expression include nucleic acid sequences that direct and 
regulate expression of nucleic acid coding sequences. One example of an element 
necessary for expression is a promoter sequence, for example, a M. paratuberculosis- 
specific promoter (e.g., from the same coding sequence being expressed or from a 
different coding sequence) or a non-M paratuberculosis-speciRc promoter. Elements 
necessary for expression also can include introns, enhancer sequences, response elements, 
or inducible elements that modulate expression of a M. paratuberculosis-speci&c nucleic 
acid. Elements necessary for expression can be of bacterial, yeast, insect, mammalian, or 
viral origin and vectors can contain a combination of elements from different origins. 
Elements necessary for expression are described, for example, in Goeddel, 1990, Gene 
Expression Technology: Methods in Enzymology, 185, Academic Press, San Diego, CA. 
As used herein, operably linked means that a promoter and/or other regulatory elements) 
are positioned in a vector relative to aM paratuberculosis-spec\&c nucleic acid in such a 
way as to direct or regulate expression of the M. paratuberculosis-specific nucleic acid. 
Many methods for introducing nucleic acids into cells, both in vivo and in vitro, are well 
known to those skilled in the art and include, without limitation, calcium phosphate 
precipitation, electroporation, heat shock, lipofection, microinjection, and viral-mediated 

nucleic acid transfer. 

Another aspect of the invention pertains to host cells into which a vector of the 
invention, e.g., an expression vector, or an isolated nucleic acid molecule of the invention 
has been introduced. The term "host ceir refers not only to the particular cell but also to 
the progeny or potential progeny of such a cell. A host cell can be any prokaryotic or 
eukaryotic cell. For example, M. paratuberculosis-specific nucleic acids can be 
expressed in bacterial cells such as E. coli, or in insect cells, yeast or mammalian cells 
(such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are 
known to those skilled in the art. 

Vectors containing representative nucleic acid molecules unique to M 
paratuberculosis were deposited with the American Type Culture Collection (ATCC), 
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10801 University Boulevard Manassas, VA20110, on April 3, 2002, and assigned 
Accession Numbers PTA-4199, and PTA-4200. Each deposit will be maintained under 
the terms of the Budapest Treaty on the International Recognition of the Deposit of 
Microorganisms for the Purposes of Patent Procedure. This deposit was made merely as a 
5 convenience for those of skill in the art and is not an admission that a deposit is required 
under 35 U.S.C. §112. 

Purified M. paratuberculosis polypeptides 

One aspect of the invention pertains to purified M. paratuberculosis-speci&c 

10 polypeptides, as well as polypeptide fragments. A "M paratuberculosis-specific 

polypeptide" refers to a polypeptide encoded by a nucleic acid molecule that is unique to 
M paratuberculosis (e.g., M. paratuberculosis-speci&c nucleic acid molecules, for 
example, those having the sequence shown in SEQ ID NOs:l-23 and 1 10-1342). 
Predicted amino acid sequences encoded by novel M paratuberculosis-specific nucleic 

15 acids of the invention are shown in SEQ ID NOs:24-45. 

The term purified" polypeptide as used herein refers to a polypeptide that has 
been separated or purified from cellular components that naturally accompany it. 
Typically, the polypeptide is considered "purified" when it is at least 70% (e.g., at least 
75%, 80%, 85%, 90%, 95%, or 99%) by dry weight, free from the proteins and naturally 

20 occurring molecules with which it is naturally associated. Since a polypeptide that is 
chemically synthesized is, by nature, separated from the components that naturally 
accompany it, a synthetic polypeptide is "purified." 

M paratuberculosis-spccific polypeptides can be purified from natural sources 
(e.g, a biological sample) by known methods such as DEAE ion exchange, gel filtration, 

25 and hydroxyapatite chromatography. A purified M. paratuberculosis-specific 

polypeptide also can be obtained by expressing a M paratuberculosis-spQci&c nucleic 
acid in an expression vector, for example. In addition, a purified M. paratuberculosis- 
specific polypeptide can be obtained by chemical synthesis. The extent of purity of a M 
paratuberculosis-spQci&c polypeptide can be measured using any appropriate method, 

30 e.g. t column chromatography, polyacrylamide gel electrophoresis, or HPLC analysis. 
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In addition to mturally-occurring M paratuberculosis-specific polypeptides, the 
skilled artisan will further appreciate that changes can be introduced into a nucleic acid 
molecule (e.g., those having the sequence shown in SEQ ID NOs:l-23, 1 10-1341, or 
1342) as discussed herein, thereby leading to changes in the amino acid sequence of the 
encoded polypeptide. For example, changes can be introduced into M paratuberculosis- 
specific nucleic acid coding sequences leading to conservative and/or non-conservative 
amino acid substitutions at one or more amino acid residues. A "conservative amino acid 
substitution" is one in which one amino acid residue is replaced with a different amino 
acid residue having a similar side chain. Similarity between amino acid residues has been 
assessed in the art. For example, Dayhoff et al. (1978, in Atlas of Protein Sequence and 
Structure, Vol. 5, Suppl. 3, pp 345-352) provides frequency tables for amino acid 
substitutions that can be employed as a measure of amino acid similarity. A non- 
conservative substitution is one in which an amino acid residue is replaced with an amino 
acid residue that does not have a similar side chain. 

The invention also provides for chimeric or fusion polypeptides. As used herein, 
a "chimeric" or "fusion" polypeptide includes aM paratuberculosis-specific polypeptide 
operatively linked to a heterologous polypeptide. A heterologous polypeptide can be at 
either the N-terminus or C-terminus of the M paratuberculosis-specific polypeptide. 
Within a chimeric or fusion polypeptide, the term "operatively linked" is intended to 
indicate that the two polypeptides are encoded in-frame relative to one another. In a 
fusion polypeptide, the heterologous polypeptide generally has a desired property such as 
the ability to purify the fusion polypeptide (e.g., by affinity purification). A chimeric or 
fusion polypeptide of the invention can be produced by standard recombinant DNA 
techniques, and can use commercially available vectors. 

A polypeptide commonly used in a fusion polypeptide for purification is 
glutathione S-transferase (GST), although numerous other polypeptides are available and 
can be used. In addition, a proteolytic cleavage site can be introduced at the junction 
between aM paratuberculosis-speci&c polypeptide and a non-M paratuberculosis- 
specific polypeptide to enable separation of the two polypeptides subsequent to 
purification of the fusion polypeptide. Enzymes that cleave such proteolytic sites include 
Factor Xa, thrombin, or enterokinase. Representative expression vectors encoding a 
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heterologous polypeptide that can be used in affinity purification of a M. paratuberculosis 
polypeptide include pGEX (Pharmacia Biotech Inc; Smith & Johnson, 1988, Gene, 
67:31-40), pMAL (New England Biolabs, Beverly, MA) and pRTT5 (Pharmacia, 
Piscataway, NJ). 

5 

Anti-M. paratuberculosis-specific antibodies 

Another aspect of the invention relates to anti-M paratuberculosis-specific 
antibodies. The term "anti-M paratuberculosis-specific antibodies" as used herein refers 
to immunoglobulin molecules and immunologically active portions of immunoglobulin 

1 0 molecules that have specific binding affinity for a M. paratuberculosis-specific 

polypeptide. The invention provides polyclonal and monoclonal antibodies that have 
specific binding affinity forM paratuberculosis-specific polypeptides. The sequences of 
numerous M. paratuberculosis-specific polypeptides that can be used to generate anti-M 
paratuberculosis-specific antibodies are disclosed herein (e.g, SEQ ID NOs:24-45). 

1 5 Examples of immunologically active portions of immunoglobulin molecules include 
F(ab) and F(ab')2 fragments, which can be generated by treating an immunoglobulin 
molecule with an enzyme such as pepsin. As used herein, an antibody that has "specific 
binding affinity" for a'M paratuberculosis-specific polypeptide is an antibody that binds 
a M paratuberculosis-specific polypeptide but does not bind a non-M paratuberculosis- 

20 specific polypeptides. A non-M paratuberculosis-specific polypeptide as used herein 

refers to a polypeptide that may or may not be found in M paratuberculosis, but is found 
in at least one other organism besides M paratuberculosis. 

A purified M paratuberculosis-specific polypeptide or a fragment thereof can be 
used as an immunogen to generate polyclonal or monoclonal antibodies that have specific 

25 binding affinity for M paratuberculosis-specific polypeptides. Such antibodies can be 
generated using standard techniques as described herein. Full-length M 
paratuberculosis-specific polypeptides (see Table 2) or, alternatively, antigenic fragments 
of M paratuberculosis-specific polypeptides can be used as immunogens. An antigenic 
fragment of aM paratuberculosis-specific polypeptide usually includes at least 8 (e.g, 

30 10, 15, 20, or 30) amino acid residues of aM paratuberculosis-specific polypeptide (e.g., 
having the sequence shown in SEQ ID NOs:23-45), and encompasses an epitope of aM 
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paratuberculosis-spec&c polypeptide such that an antibody (e.g., polyclonal or 
monoclonal) raised against the antigenic fragment has specific binding affinity for a M. 
paratuberculosis-spec\&c polypeptide. 

Antibodies are typically prepared by first immunizing a suitable animal (e.g., a 
rabbit, a goat, a mouse or another mammal) with an immunogenic preparation. An 
appropriate immunogenic preparation can contain, for example, a recombinantly 
expressed or chemically synthesized M paratuberculosis-speti&c polypeptide, of a 
fragment thereof. The preparation can further include an adjuvant, such as Freund's 
complete or incomplete adjuvant, or similar immunostimulatory agent. Immunization of 
a suitable animal with an immunogenic M paratuberculosis-speci&c polypeptide 
preparation induces a polyclonal anti-M paratuberculosis-speciftc antibody response. 

The titer of the anti-M. paratuberculosis-speci&c antibody in the immunized 
animal can be monitored over time by standard techniques, such as with an enzyme- 
linked immunosorbent assay (ELISA) using immobilized M. paratuberculosis-speci&c 
polypeptides. If desired, the antibody molecules directed against M. paratuberculosis- 
specific polypeptides can be isolated from the animal {e.g., from the blood) and further 
purified by well-known techniques such as protein A chromatography to obtain the IgG 
fraction. 

At an appropriate time after immunization, e.g., when the anti-M. 
paratuberculosis-speciftc antibody titers are highest, antibody-producing cells can be 
obtained from the animal and used to prepare monoclonal antibodies by standard 
techniques, such as the hybridoma technique originally described by Kohler & Milstein 
(1975, Nature, 256:495-497), the human B cell hybridoma technique (Kozbor et al., 1983, 
Immunol. Today, 4:72), or the EBV-hybridoma technique (Cole et al., 1985, Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). The technology for 
producing various monoclonal antibody hybridomas is well known (see, generally, 
Current Protocols in Immunology, 1994, Coligan et al. (Eds.), John Wiley & Sons, Inc., 
New York, NY). Briefly, an immortal cell line (e.g, a myeloma cell line) is fused to 
lymphocytes (e.g., splenocytes) from an animal immunized with an immunogenic M. 
paratuberculosis-speeiRc polypeptide as described above, and the culture supernatants of 
the resulting hybridoma cells are screened to identify a hybridoma producing a 
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monoclonal antibody that has specific binding affinity for the M. paratuberculosis- 
specific polypeptide. 

Any of the well-known protocols used for fusing lymphocytes and immortalized 
cell lines can be applied for the purpose of generating an anti-M paratuberculosis- 
5 specific monoclonal antibody (see, e.g., Current Protocols in Immunology, supra\ Galfre 
et al., 1977, Nature, 266:55052; R.H. Kenneth, in Monoclonal Antibodies: A New 
Dimension In Biological Analyses, Plenum Publishing Corp., New York, New York, 
1980; and Lerner, 1981, Yale J. Biol Med., 54:387-402). Moreover, the ordinary skilled 
worker will appreciate that there are many variations of such methods that also would be 

10 useful. Typically, the immortal cell line is derived from the same species as the 

lymphocytes. For example, murine hybridomas can be made by fusing lymphocytes from 
a mouse immunized with an immunogenic preparation with an immortalized mouse cell 
line, e.g., a myeloma cell line that is sensitive to culture medium containing 
hypoxanthine, aminopterin and thymidine ("HAT medium"). Any of a number of ATCC- 

15 available myeloma cell lines can be used as a fusion partner according to standard 

techniques, e.g., the P3-NSl/l-Ag4-l, P3-x63-Ag8.653 or Sp2/0-Agl4 myeloma lines. 
Typically, HAT-sensitive mouse myeloma cells are fused to mouse splenocytes using 
polyethylene glycol (PEG). Hybridoma cells resulting from the fusion are then selected 
using HAT medium. Hybridoma cells producing a monoclonal antibody are detected by 

20 screening the hybridoma culture supernatants for antibodies that bind M 

paratuberculosis-spocific polypeptides, e.g. t using a standard ELISA assay. 

As an alternative to preparing monoclonal antibody-secreting hybridomas, an 
anti-M paratuberculosis-specific monoclonal antibody can be identified and isolated by 
screening a recombinant combinatorial immunoglobulin library (e.g, an antibody phage 

25 display library) with M paratuberculosis-specific polypeptides. Immunoglobulin library 
members that have specific binding affinity for M. paratuberculosis-specific polypeptides 
can be isolated frpm such libraries. Kits for generating and screening phage display 
libraries are commercially available (e.g., the Pharmacia Recombinant Phage Antibody 
System, Catalog No. 27-9400-01; and the Stratagene SurfZAP Phage Display Kit, 

30 Catalog No. 240612). Additionally, examples of methods and reagents particularly 

amenable for use in generating and screening antibody display libraries can be found in, 
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for example, U.S. Patent No. 5,223,409; PCT Publication No. WO 92/20791 ; PCT 
Publication No. WO 93/01288; Hay et al., 1992, Hum. Antibod. Hybridomas, 3:81-85; 
Griffiths et al., 1993, EMBOJ., 12:725-734; and references therein. 

Additionally, recombinant anti-M paratuberculosis-speciftc antibodies, such as 
chimeric and humanized monoclonal antibodies, comprising both human and non-human 
portions, are within the scope of the invention. Such chimeric and humanized 
monoclonal antibodies can be produced by recombinant DNA techniques known in the 
art, for example using methods described in PCT Publication No. WO 87/02671; 
European Patent (EP) Application 184,187; U.S. Patent No. 4,816,567; Better et al., 1988, 
Science, 240:1041-1043; Shaw et al., 1988,7. Natl. Cancer Inst., 80:1553-1559); U.S. 
Patent 5,225,539; Verhoeyan et al., 1988, Science, 239:1534; Beidler et al., 1988, J. 
Immunol, 141:4053-4060; and references therein. 

An anti-M paratuberculosis-speciftc antibody (e.g., a monoclonal antibody) can 
be used to isolate M paratuberculosis-speciftc polypeptides by standard techniques, such 
as affinity chromatography or immunoprecipitation. An anti-M paratuberculosis- 
specific antibody can facilitate the purification of natural M paratuberculosis-speciftc 
polypeptides from cells and of recombinantly-producedM paratuberculosis-speciftc 
polypeptides expressed in host cells. Moreover, an anti-M.' paratuberculosis-speciftc 
antibody can be used to detect M. paratuberculosis-speciftc polypeptides (e.g., in a 
cellular lysate or cell supernatant) in order to evaluate the presence or absence of the M. 
paratuberculosis-speciftc polypeptides. Anti-M. paratuberculosis-speciftc antibodies can 
be used diagaostically to detect M. paratuberculosis-speciftc polypeptides, and hence, M 
paratuberculosis, in a biological sample, e.g., to determine the infection status of an 
animal, or to determine the efficacy of a given treatment regimen. 

Methods of detecting M. paratuberculosis 

The M paratuberculosis-speciftc nucleic acid molecules and polypeptides, and 
the anti-M. paratuberculosis-speciftc antibodies described herein can be used in 
diagnostic assays for the detection of M. paratuberculosis. Diagnostic assays for 
detennining the presence or absence of M. paratuberculosis are performed using a 
biological sample (e.g., fecal, blood, milk) to determine whether an animal has been 
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exposed to or is infected with M. paratuberculosis. An exemplary method for detecting 
the presence or absence of M paratuberculosis in a biological sample involves obtaining 
a biological sample from an animal and contacting the biological sample with an 
appropriate agent capable of detecting M paratuberculosis-specific nucleic acids or 
5 polypeptides, or anti-M paratuberculosis-specific antibodies. 

The term biological sample" is intended to include cells and biological fluids 
obtained from an animal. In one embodiment, a biological sample contains polypeptides 
from the animal. Alternatively, the biological sample can contain nucleic acid molecules 
from the animal, or the biological sample can contain antibodies from the animal. It 

1 0 should be understood that any biological sample in which M. paratuberculosis-specific 
nucleic acids or polypeptides, or anti-M paratuberculosis-specific antibodies may be 
present can be utilized in the methods described herein. 

In one embodiment, an agent for detecting the presence or absence of M. 
paratuberculosis in a biological sample is an isolated M. paratuberculosis-specific 

1 5 nucleic acid molecule of the invention. The presence of M paratuberculosis-specific 
nucleic acids in a sample indicates the presence of M. paratuberculosis in the sample. 
Methods for detecting nucleic acids include, for example, PCR and nucleic acid 
hybridizations (e.g., Southern blot, Northern blot, or in situ hybridizations). Specifically, 
an agent can be one or more oligonucleotides (e.g., oligonucleotide primers) capable of 

20 amplifying M. paratuberculosis-specific nucleic acids using PCR. PCR methods 

generally include the steps of collecting a biological sample from an animal, isolating 
nucleic acid (e.g., DNA, RNA, or both) from the sample, and contacting the nucleic acid 
with one or more oligonucleotide primers that hybridize(s) with specificity to M 
paratuberculosis-specific nucleic acid under conditions such that amplification of the M 

25 paratuberculosis-specific nucleic acid occurs if M. paratuberculosis is present. In the 
presence of M paratuberculosis, an amplification product corresponding to the M 
paratuberculosis-specific nucleic acid is produced. Conditions for amplification of a 
nucleic acid and detection of an amplification product are known to those of skill in the 
art (see, e.g, PCR Primer: A Laboratory Manual, 1995, DiefFenbach & Dveksler, Eds., 

30 Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY; and U.S. Patent Nos. 

4,683,195; 4,683,202; 4,800,159; and 4,965,188). Modifications to the original PCR also 
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have been developed. For example, anchor PCR, RACE PCR, or ligation chain reaction 
(LCR) are additional PCR methods known in the art (see, e.g., Landegran et al., 1988, 
Science, 241:1077-1080; and Nakazawa et al., 1994, Proc. Natl Acad. Set USA, 
91:360-364). 

Alternatively, an agent for detecting M paratuberculosis-specific nucleic acids 
can be a labeled oligonucleotide probe capable of hybridizing to M paratuberculosis- 
specific nucleic acids on a Southern blot. An oligonucleotide probe can be, for example, 
a M. paratuberculosis-specific nucleic acid molecule such as a nucleic acid molecule 
having the sequence shown in SEQ ID NO:l-22, 110-1341, or 1342, or a fragment 
thereof. In the presence of M paratuberculosis, a hybridization complex is produced 
between M. paratuberculosis nucleic acid and the oligonucleotide probe. Hybridization 
between nucleic acid molecules is discussed in detail in Sambrook et al. (1989, Molecular 
Cloning: A Laboratory Manual, 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY; Sections 7.37-7.57, 9.47-9.57, 11.7-11.8, and 11.45-11.57). 

For oligonucleotide probes less than about 100 nucleotides, Sambrook et al. 
discloses suitable Southern blot conditions in Sections 1 1 .45-1 1 .46. The Tm between a 
sequence that is less than 100 nucleotides in length and a second sequence can be 
calculated using the formula provided in Section 1 1 .46. Sambrook et al.additionally 
discloses prehybridization and hybridization conditions for a Southern blot that uses 
oligonucleotide probes greater than about 100 nucleotides (see Sections 9.47-9.52). 
Hybridizations with an oligonucleotide greater than 100 nucleotides generally are 
performed 15-25°C below the Tm. The Tm between a sequence greater than 100 
nucleotides in length and a second sequence can be calculated using the formula provided 
in Sections 9.50-9.51 of Sambrook et al. Additionally, Sambrook et al. recommends the 
conditions indicated in Section 9.54 for washing a Southern blot that has been probed 
with an oligonucleotide greater than about 100 nucleotides. 

The conditions under which membranes containing nucleic acids are 
prehybridized and hybridized, as well as the conditions under which membranes 
containing nucleic acids are washed to remove excess and non-specifically bound probe 
can play a significant role in the stringency of the hybridization. Such hybridizations can 
be performed, where appropriate, under moderate or high stringency conditions. Such 
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conditions are described, for example, in Sambrook et al. section 11.45-11.46. For 
example, washing conditions can be made more stringent by decreasing the salt 
concentration in the wash solutions and/or by increasing the temperature at which the 
washes are performed. In addition, interpreting the amount of hybridization can be 
5 affected, for example, by the specific activity of the labeled oligonucleotide probe, by the 
number of probe-binding sites on the template nucleic acid to which the probe has 
hybridized, and by the amount of exposure of an autoradiograph or other detection 
medium. 

It will be readily appreciated by those of ordinary skill in the art that although any 

1 0 number of hybridization and washing conditions can be used to examine hybridization of 
a probe nucleic acid molecule to immobilized target nucleic acids, it is more important to 
examine hybridization of a probe to target nucleic acids, for example, from M. 
paratuberculosis and at least one organism other than M paratuberculosis, under 
identical hybridization, washing, and exposure conditions. Preferably, the target nucleic 

1 5 acids (e.g., nucleic acids from M. paratuberculosis and at least one organism other than 
M. paratuberculosis) are on the same membrane. Representative Southern blot 
conditions are described in Example 3. 

A nucleic acid molecule is deemed to hybridize to M. paratuberculosis nucleic 
acids but not to nucleic acids from an organism other than M paratuberculosis if 

20 hybridization to nucleic acid from M paratuberculosis is at least 5-fold (e.g., at least 6- 
fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold, 50-fold, or 100-fold) greater than 
hybridization to nucleic acid from an organism other than M paratuberculosis. The 
amount of hybridization can be quantitated directly on a membrane or from an 
autoradiograph using, for example, a Phosphorlmager or a Densitometer (Molecular 

25 Dynamics, Sunnyvale, CA). It can be appreciated that useful primers and probes of the 
invention include primers and probes that anneal and hybridize, respectively, to nucleic 
acids of organisms other than M paratuberculosis provided that such nucleic acids are 
not typically present in the relevant test animals. For example, the fact that a particular 
primer or probe anneals or hybridizes, respectively, to human nucleic acid does not 

30 diminish the value of that primer or probe for detecting the presence or absence of M 
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paratuberculosis in ruminants, since ruminants typically are not contaminated with 
human nucleic acid. 

In addition, anti-M paratuberculosis-speci&c antibodies provided by the 
invention can be used as agents to detect the presence or absence of M paratuberculosis- 
specific polypeptides in a biological sample. The presence of M paratuberculosis- 
specific polypeptides is an indication of the presence of M paratuberculosis in the 
sample. Techniques for detecting M paratuberculosis-speci&c polypeptides include 
enzyme linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations 
and immunofluorescence. An antibody of the invention can be polyclonal or monoclonal, 
and usually is detectably labeled. An antibody having specific binding affinity for a M 
paratuberculosis-speciRc polypeptide can be generated using methods described herein. 
The antibody can be attached to a solid support such as a microtiter plate using methods 
known in the art (see, for example, Leahy et al., 1992, BioTechniques, 13:738-743). In 
the presence of M paratuberculosis, an antibody-polypeptide complex is formed. 

In addition, M paratuberculosis-spec&c polypeptides of the invention can be 
used as an agent to detect the presence or absence of anti-M paratuberculosis-speci&c 
antibodies in a biological sample. The presence of anti-M paratuberculosis-speci&c 
antibodies in a sample indicates that the animal from which the sample was obtained 
mounted an immune response toward M paratuberculosis. Given the etiology of M 
paratuberculosis in its host animals, an animal that has detectable levels of anti-M 
paratuberculosis-speci&c antibodies is likely infected withM paratuberculosis. 
Alternatively, an animal that is positive for anti-M paratuberculosis-speci&c antibodies 
may have resisted infection following a previous exposure to M paratuberculosis, or may 
possess maternally-transmitted anti-M paratuberculosis-specific antibodies. Techniques 
for detecting anti-M paratuberculosis-speci&c antibodies in a biological sample include 
ELISAs, Western blots, immunoprecipitations, and immunofluorescence. A M 
paratuberculosis-speci&c polypeptide can be attached to a solid support such as a 
microtiter plate by known methods (Leahy et al., supra). In the presence of M 
paratuberculosis, a polypeptide-antibody complex is formed. 

Detection of an amplification product, a hybridization complex, an antibody- 
polypeptide complex, or a polypeptide-antibody complex is usually accomplished by 
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detectably labeling the respective agent. The term "labeled" with regard to an agent (e.g., 
an oligonucleotide, a polypeptide, or an antibody) is intended to encompass direct 
labeling of the agent by coupling (ie f physically linking) a detectable substance to the 
agent, as well as indirect labeling of the agent by reactivity with another reagent that is 
5 directly labeled with a detectable substance. Detectable substances include various 

enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, P-galactosidase, or acetylcholinesterase; examples of 
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; 

1 0 examples of suitable fluorescent materials include umbelliferone, fluorescein, fluorescein 
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 
phycoerythrin; an example of a luminescent material includes luminol; examples of 
bioluminescent materials include luciferase, luciferin, and aequorin, and examples of 
suitable radioactive material include 125 I, l31 1, 35 S or 3 H. Examples of indirect labeling 

1 5 include using a fluorescently labeled secondary antibody to detect an appropriate agent 

(e.g., a primary antibody), or end-labeling an agent with biotin such that it can be detected 
with fluorescently labeled streptavidin. 

In another embodiment, the methods further involve obtaining a biological sample 
from an animal known to be infected with M. paratuberculosis (positive control) and a 

20 non-infected (negative control) animal, contacting the control samples with an agent 

capable of detecting M. paratuberculosis-specific nucleic acids or polypeptides, or anti- 
M paratuberculosis-speci&c antibodies, such that the presence or absence of M. 
paratuberculosis-specific nucleic acids or polypeptides, or anti-M paratuberculosis- 
specific antibodies in the samples is determined. The presence or absence of M 

25 paratuberculosis-specific nucleic acids or polypeptides, or anti-M paratuberculosis- 

specific antibodies in the control samples should correlate with the presence and absence 
of M paratuberculosis in the positive and negative control samples, respectively. 
Methods of preventing a M paratuberculosis infection 

In one aspect, the invention provides methods for preventing a disease or 

30 condition associated with infection by M paratuberculosis (e.g, Johne's disease) in an 
animal by administering a compound to the animal that immunizes the animal against M 
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paratuberculosis infection. Animals at risk for M. paratuberculosis infection can be 
administered the compound prior to the manifestation of symptoms that are characteristic 
of a M paratuberculosis infection, such that a M. paratuberculosis infection is prevented 
or delayed in its progression. 

In one embodiment, a compound that immunizes an animal can be a M. 
paratuberculosis-speci&c polypeptide. The sequences of representative M. 
paratuberculosis-speci&c polypeptides are disclosed herein (e.g„ SEQ ID NOs:24-45) 
and can be produced using methods described herein. An M. paratuberculosis-speci&c 
polypeptide can be a fusion polypeptide, for example a M. paratuberculosis-speci&c 
polypeptide-immunoglobulin fusion polypeptide in which all or part of a M. 
paratuberculosis-speci&c polypeptide is fused to sequences derived from a member of the 
immunoglobulin family. An M paratuberculosis-speci&c polypeptide or fusion 
polypeptide of the invention can be used as an immunogen to elicit anti-M 
paratuberculosis-speci&c antibodies in an animal, thereby immunizing the animal. 

In another embodiment, a compound that immunizes an animal can be a M. 
paratuberculosis-speci&c nucleic acid molecule. AM paratuberculosis-speci&c nucleic 
acid molecule used to immunize an animal can include one of the M. paratuberculosis- 
specific nucleic acid molecules.having the sequence shown in SEQ ID NOs:l-23, 110- 
1341, or 1342. M. paratuberculosis-speci&c nucleic acid coding sequences (e.g., full- 
length or otherwise) can be introduced into an appropriate expression vector such that a 
M. paratuberculosis-speci&c polypeptide or fusion polypeptide is produced in the animal 
upon appropriate expression of the expression vector. Expression of the M. 
paratuberculosis-speci&c nucleic acid molecule and production of aM paratuberculosis- 
specific polypeptide in an animal thereby elicits an immune response in the animal and 
thereby immunizes the animal. 

Compounds mat can be used in immunogenic compositions of the invention {e.g., 
M. paratuberculosis-speci&c nucleic acid molecules or M. paratuberculosis-speci&c 
polypeptides) can be incorporated into pharmaceutical compositions suitable for 
ad^ninistration. Such compositions typically comprise the nucleic acid molecule or 
polypeptide, and a pharmaceutically acceptable carrier. As used herein, 
"pharmaceutically acceptable carrier" is intended to include any and all solvents, 
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dispersion media, coatings, antibacterial and anti-fungal agents, isotonic and absorption 
delaying agents, and the like, compatible with pharmaceutical administration. The use of 
such media and agents forpharmaceutically active substances is well known in the art. 
Except insofar as any conventional media or agent is incompatible with the active 
5 compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible 
with its intended route of administration. Examples of routes of administration include 
parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g, ingestion or 

10 inhalation), transdermal (topical), transmucosal, and rectal administration. Solutions or 
suspensions used for parenteral, intradermal, or subcutaneous application can include the 
following components: a sterile diluent such as water for injection, saline solution (e.g., 
phosphate buffered saline (PBS)), fixed oils, a polyol (for example, glycerol, propylene 
glycol, and liquid polyetheylene glycol, and the like), glycerine, or other synthetic 

15 solvents; antibacterial and antifungal agents such as parabens, chlorobutanol, phenol, 
ascorbic acid, thimerosal, and the like; antioxidants such as ascorbic acid or sodium 
hi sulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as 
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 
chloride or dextrose. The proper fluidity can be maintained, for example, by the use of a 

20 coating such as lecithin, by the maintenance of the required particle size in the case of 
dispersion and by the use of surfactants. In many cases, it will be preferable to include 
isotomc agents, for example, sugars, polyalcohols such as mannitol or sorbitol, and 
sodium chloride in the composition. Prolonged administration of the injectable 
compositions can be brought about by including an agent that delays absorption. Such 

25 agents include, for example, aluminum monostearate and gelatin. The parenteral 

preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made 
of glass or plastic. 

Oral compositions generally include an inert diluent or an edible carrier. Oral 
compositions can be liquid, or can be enclosed in gelatin capsules or compressed into 
30 • tablets. Pharmaceutically compatible binding agents, and/or adjuvant materials can be 
included as part of an oral composition. Tablets, pills, capsules, troches and the like can 
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contain any of the following ingredients, or compounds of a similar nature: a binder such 
as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or 
lactose; a disintegrating agent such as alginic acid, Primogel, or com starch; a lubricant 
such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. Transmucosal administration can be accomplished 
through the use of nasal sprays or suppositories. For transdermal administration, the 
active compounds are formulated into ointments, salves, gels, or creams as generally 
known in the art 

It is especially advantageous to formulate oral or parenteral compositions in 
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form 
as used herein refers to physically discrete units suited as unitary dosages for an animal to 
be treated; each unit containing a predetermined quantity of active compound calculated 
to produce the desired therapeutic effect in association with the required pharmaceutical 
carrier. The dosage unit forms of the invention are dependent upon the amount of a 
compound necessary to immunize the animal. The amount of a compound necessary to 
immunize an animal can be formulated in a single dose, or can be formulated in multiple 
dosage units. Immunization of an animal may require a one-time dose, or may require 
repeated doses. 

For polypeptide vaccines, the dose typically is from about 0.1 mg/kg to about 100 
mg/kg of body weight (generally, about 0.5 mg/kg to about 5 mg/kg). Modifications such 
as lipidation (Cruikshank et al., 1997, J. Acquired Immune Deficiency Syndromes and 
Human Retrovirology, 14:193) can be used to stabilize polypeptides and to enhance 
uptake and tissue penetration. For nucleic acid vaccines, the dose adniinistered will 
depend on the level of expression of the expression vector. Preferably, the amount of 
vector that produces an amount of aM paratuberculosis-speciB.c polypeptide from about 
0.1 mg/kg to about 100 mg/kg of body weight is administered to an animal. 

Articles of manufacture 

The invention encompasses articles of manufacture (e.g., kits) for detecting the 
presence of M. paratuberculosis-speci&c nucleic acids or polypeptides, or anti-M. 
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paratuberculosis-specific antibodies in a biological sample (a test sample). Such kits can 
be used to determine if an animal has been exposed to, or is infected with, M 
paratuberculosis. For example, a kit of the invention can include an agent capable of 
detecting M paratuberculosis-specific nucleic acids or polypeptides, or anti-M 
paratuberculosis-specific antibodies in a biological sample (e.g., aM paratuberculosis- 
specific oligonucleotide, an anti-M paratuberculosis-specific antibody, or aM 
paratuberculosis-specific polypeptide, respectively). 

For antibody-based kits to detect M paratuberculosis-specific polypeptides, the 
kit can include, for example, a first antibody {e.g., attached to a solid support) that has 
specific binding affinity for a M paratuberculosis-specific polypeptide and, optionally, a 
second antibody which binds to M paratuberculosis-specific polypeptides or to the first 
antibody and is detectably labeled. For oligonucleotide-based kits to detect M. 
paratuberculosis-specific nucleic acids, the kit may comprise, for example, one or more 
oligonucleotides. For example, a kit of the invention can include a detectably labeled 
oligonucleotide probe that hybridizes to a M paratuberculosis-specific nucleic acid 
molecule or a pair of oligonucleotide primers for amplifying a M paratuberculosis- 
specific nucleic acid molecule. Such oligonucleotides provided in a kit of the invention 
can be detectably labeled or, alternatively, the components necessary for detectably 
labeling an oligonucleotide can be provided in the kit. Polypeptide-based kits for 
detecting anti-M paratuberculosis-specific antibodies in a biological sample can contain 
a M paratuberculosis-specific polypeptide as disclosed herein (e.g, attached to a solid 
support) and, optionally, an antibody which binds to M. paratuberculosis-specific 
polypeptides or to an anti-M paratuberculosis-specific antibody and is detectably 
labeled. 

Kits can include additional reagents (e.g., buffers, co-factors, or enzymes) as well 
as reagents for detecting the agent (e.g., labels or other detection molecules), as well as 
instructions for using such agents and reagents to detect the presence or absence of M 
paratuberculosis-specific nucleic acids or polypeptides, or anti-M paratuberculosis- 
specific antibodies. The kit can also contain a control sample or a series of control 
samples that can be assayed and compared to the biological sample. Each component of 
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the kit is usually enclosed within an individual container and all of the various containers 
are within a single package. 

The invention also encompasses articles of manufacture (e.g., vaccines) for 
preventing M. paratuberculosis infection in an animal. Articles of manufacture of the 
invention can include pharmaceutical compositions containing either a M 
paratuberculosis-specific nucleic acid molecule or aM paratuberculosis-specific 
polypeptide. Such nucleic acid molecules or polypeptides are formulated for 
administration as described herein, and are packaged appropriately for the intended route 
of administration. Pharmaceutical compositions of the invention further can include 
instructions for administration. 

The invention will be further described in the following examples, which do not 
limit the scope of the invention described in the claims. 

EXAMPLES 

Fxam ple 1 - Mycobacterial strains 

Mycobacteria used in this study are listed in Table 3. All mycobacteria were 
cultured in Middlebrook 7H9 media with 0.05% Tween 80 and oleic acid albumin 
dextrose complex (Becton Dickinson Microbiology, Sparks, MD). Cultures containing 
M. paratuberculosis isolates were supplemented with 2 mg/L ferric mycobactin J (Allied 
Monitor Inc., Fayette, MO). All growth flasks were incubated at 37°C without shaking. 

Table 3 



Mycobacterial strains used 



Isolate 11 


Source 0 


Origin 


Additional Information 


M. avium subsp. 
paratuberculosis 








ATCC 19698 


ATCC 


Bovine 


Isolated from ileum in 1974; type strain 


1434 


NADC 


Ovine 




1045 


NADC 


Bovine 


Isolated from a Holstein lymph node in 1984 


1112 


NADC 


Bovine 


Isolated from an Angus lymph node in 1984 


1018 


NADC 


Bovine 


Isolated from a Holstein lymph node in 1983 


KAY 


NADC 


Bovine 


Isolated from a Holstein ileum in 1993 


K-10 


NADC 


Bovine 


Isolated from a Wisconsin dairy herd in i 
1990 


1010 


NADC 


Bovine 




1113 


NADC 


Bovine 
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jKt. uvium suDsp. uviUffi 












— — — : 

Bovine 




WP21 CP (9-5-01) 


NADC 


Avian 


Mycobactin J independent, isolated from a 1 
wood pigeon 


6004 CP (10-16-01) 


NADC 


Chicken 


ATCC 35719; TMC 801 


1015 


UMN 


Deer 




1161 


UMN 


Avian 




1282 


UMN 


Human 




1285 


UMN 


Human 






M.phlei NADC 




M. smegmatis | NADC | 




M. intracellidare 


NADC 


Porcine 


TMC 1472, 35773; M. avium-M. 
intracellulare-M. scrqfulaceum complex 6 




M.fortuitum NADC I | 




M. bovis 








BCG Pasteur (8-1 1-01) 


ATCC 




ATCC 35734; TMC 1011 


95 1398 (1998-1999) 


NADC 


Deer 


Isolated from a Colorado feedlot 




M. tuberculosis TB 14323 Human 



a Dates of isolation (month/day/year) are in parentheses; 
b ATCC, American Type Culture Collection; NADC, National Animal Disease Center: UMN, 
University of Minnesota 



5 Example 2 - Annotation of M paratuberculosis contigs greater than 10 kb 

The sequencing and assembly strategies used herein for M paratuberculosis were 
as described for Pasteurella multocida (see May et al, 2001, Proc. Natl Acad Set USA, 
98:3460-5). For these studies, assembled M paratuberculosis contig fragments greater 
than 10 kb were chosen. Predicted coding sequences were identified using ARTEMIS 

10 software and TB-parse, a program used to identify coding sequences in the M 

tuberculosis genome (Cole et al., 1998, Nature, 393:537-44). The results were compared 
and verified manually in ARTEMIS. A putative ribosome-binding site (RBS) was also 
evaluated for each coding sequence. The presence of an AG-rich sequence approximately 
30-bp upstream of the start codon was scored as a putative RBS sequence. Similarities 

15 . were identified with BLASTP analysis by using GenBank and a local database . . 
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constructed by the Computational Biology Center at the University of Minnesota 
fhttp://www-cbc.umn.edu) . 

ARTEMIS and ACT are funded by the Wellcome Trust's Beowulf Genomics 
initiative and are available free on the internet at http://vww.sanger.ac.uk/Software/. 
Sequence alignments between M. paratuberculosis and M. avium were compared and 
visualized with ACT software. M. avium is being sequenced by The Institute for 
Genomic Research (TIGR; http://www.tigr.org/cgi- 

bin/BlastSearch/blast.cgi?organism==m_avium). Sequence alignments to produce figures 
or schematic illustrations were performed with AssemblyLIGN™ software (Accelrys, 
Princeton, NJ). 

The nucleotide sequence of each M. paratuberculosis gene described in this study 
was deposited individually in the GenBank/EMBL Nucleotide Sequence Data Library and 
were assigned GenBank Accession Nos. AF445420 through AF445446. 

Example 3 - DNA hybridizations 

Genomic DNA was extracted from several species of mycobacteria using a 
modified method from that described by Whipple et al. (Whipple et al., 1987, J. Clin. 
Microbial., 25:1511-15). Briefly, one liter of Middlebrook 7H9 cultured mycobacteria 
was incubated at 37°C until an OD 5 4o of between 0.50 and 0.56 was reached. D- 
Cycloserine was added to the media at a final concentration of 0.5 mg/ml and incubated 
an additional 24 h. Mycobacteria were harvested by centrifugation at 8,000 rpm for 15 
nun and the pellet was resuspended in 1 1 ml of Qiagen buffer Bl containing 1 mg/ml 
Qiagen RNase A. Lipase was added (450,000 Units, Sigma Catalog No L4384) to digest 
mycobacterial cell wall lipids. Following incubation for 2 h at 37°C, 20 mg of lysozyme 
was added and incubation proceeded for an additional 3 h at 37°C. 500 pi of Qiagen 
proteinase K (20 mg/ml) was added and incubated for 1 .5 h at 37°C Qiagen buffer B2 (4 
ml) was added and the slurry mixed and incubated 16 h at 50°C. The remaining cellular 
debris was removed by centrifugation at 10,000 rpm for 20 min. The supernatant was 
poured over a pre-equilibrated Qiagen 500/G genomic tip. The loaded column was 
washed and processed according to the instructions of the manufacturer. Pstl restricted 
DNA fragments were separated on a 1% agarose gel. DNA-containing gels were 
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depurinated, denatured, and neutralized as described by Sambrook et al. (1989, Molecular 
Cloning: A Laboratory Manual, Second Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, New York). DNA was transferred by capillary action to BrightStar-Plus 
membranes (Ambion, Austin, TX) and probes were labeled using [a- 32 P]dCTP (ICN, 
Cost Mesa, CA) by random priming. Hybridization was performed in a AUTOBLOT 
hybridization oven (Bellco Biotechnology, Vineland, NJ) at 45°C for 16 h in ExpressHyb 
hybridization solution (Clontech, Palo Alto, CA). Probed blots were washed sequentially 
with solutions increasing in stringency as follows: 2 washes at room temp in 2X SSC, 
0.1% SDS; 2 washes at room temp in 0.2X SSC, 0.1% SDS; and 2 washes at room temp 
in 0.16X SSC, 0.1% SDS. Detection was by autoradiography at room temp using 
BioMax MR film (Kodak, Rochester, NY) with a Kodak intensifying screen for less than 
16 hours. 

Example 4 - PGR amplification 

Oligonucleotide primers listed in Table 4 were designed using the M. 
paratuberculosis-specific nucleic acid sequences identified herein. PCR amplification of 
M. paratuberculosis-specific nucleic acid molecules was performed as follows. A PCR 
master mix was generated that contained (each in final concentration) lx AmpliTaq Gold 
buffer (Perkin-Elmer), 5% dimethylsufoxide (DMSO, Sigma), 20 mM each nucleotide 
(Roche Biochemicals), 10 ng genomic DNA, and 1 Unit of AmpliTaq Gold DNA 
polymerase (Perkin-Elmer). Primers were added to individual PCR tubes containing 25 
fil of master mix. The PCR reaction conditions were as follows: a 5 min denaturing step 
at 94°C, followed by 35 cycles of: 94°C for 45 sec, 55°C for 1 min, and 72°C for 2 min. 
At the end of 35 cycles, there was a 7 min incubation at 72°C and a hold at 4°C. High 
fidelity Pwo polymerase (Boehringer Ingelheim Pharmaceutical Inc., Ridgefield, CT) was 
used in amplifications to generate probes used in Southern hybridization experiments. 
All other amplifications used Taq DNA polymerase (Roche Molecular Biochemicals, 
Indianapolis, IN). 
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Table 4 
PCR primers used 



Gene 


r rimer l 




rnmcr z 








rrv 
JJJ 




TTI 






XT/V 






10 


r , r , r'^ , ^•^ , 7^ r ^^*2iP^ , 2i ^ ^^ ,,^ P7^^ , 
LGoC VjoA 1 OAoL, A 1 1 AL» 


40 


papptpatpptpppp apptt 


4/ 


1 1 1 
11 


7vr»/T»7\ 7Ar»7\r , P7APTr , r , 7AfT , 7A 
ACCGAA^Av^oAo 1 VjvjHvjL/A 


/IQ 
45 


PAPAPTPTPAPPPAPPTPAT 


4^ 


38 


GCA1 1 ICGvaV^l^UUAUVjolia 


DU 


tapptpppttppppppppat 


<i? 1 


56 


ATGAAUAC1 1C1 1LU1C1L1A 


CO 
JZ 


P A T A T PPP n^T P AT PPTPAP 


J J 


57 


7\ rr*r*i* % r*c T±r*r*~& appzyppappa 


04 






IOC 

135 




jo 


PPAPPTPPPA AATAPPPTAP 


^7 

D 1 


159 


ATGCGTTTCGOCU 1 UUUGAL 


CO 
JO 


tpi\ppppttpatttpptppt 

1 ^HvybtL 1 1 b/i 111 L»o 1 Uv- J. 


J7 


217 


TGGCCGAAObOGGAU 1 G 1 1 U 


OU 


T a PP TA 2VTPP fiPfZTPP 71 PP a T 


Ol 


218 


Caaggttcgtgacggtai cg 


oz 


1 laAUUU wivaOAoo 1 A 1 bbV/ 


£S1 
OD 


219 


CATCTACTGAGCGCUG1 1 1G 


04 


P7APPPPPPPIYPPPPPTPPPP 


OD 


228 


GCAAGGTGGGCTTTGAAG 


00 


1 bb 0 1 ooljHvjvjri 1 AAVabrL, 


O / 


240 


TTGGCACTGGCG1 1 1A1G 


OO 


7A r^ 1 7A TT* r 1 PP 7A 7A P 7i P 7A PPT 1 P TP 
Av^-Al UvjlaljiiHwi^Aoo 1 U 1 ^ 


f& 

oy 


Z4i 


t\L j. v^.oVj ill cu^uu Urtri 


70 


ACAGAGGTCGATCGGGTCG 


71 


250 


CAGTCGGCCGGCGAAACGCC 


72 


CGCGGCGAAATCGAACGC 


73 


251 


CACGTGCTGTCCCCATCGGC 


1 74 


CTACGTCTTCGTGACCAAAG 


75 


252 


TGACCACCGACAACCCCACG 


76 


CATGAGGGCTGTCCCTCTCC 


77 


253 


TTGACCGCGTTGACGGCGTT 


78 


CAGCGGTCCGCGCTCTTCGC 


79 i 


254 


TGGGCAGCCCGGTGTCCCG 


80 


CACGCGCTCCTTTCAGCCTT 


81 | 


255 


CAGTCACCCCGCGGCCGGTA 


' 82 


TCTACTGACCCGCAGATCGAA 


83 


256 


TGGCCGTCAAGGACCAGAAC 


84 


CATGACCCTGCCGGCGTCCC 


85 


257 


TGGCATTGGATCGCGTCGGA 


1 86 


TCAAACCCGGCGAGTTCTTC 


87 



Primers are shown in the 5' to 3' direction 



5 Primers used to amplify the #7 sequence for a probe in Southern hybridizations 

were 5'-ATC AGG CTG ACG GGA TTG CCC-3' (SEQ ID NO:88) and 5'-TCA ACG 
AGT GCA CGG GAA CC-3' (SEQ ID NO:89). 

Fvam ple 5 - Twenty-seven M varatuberculosis predicted coding sequences are not 
10 present in M. avium 

The complete genome of M. paratuberculosis K-10, a field isolate recovered from 

a cow with clinical Johne's disease, is currently being sequenced 

(http:/Aimwxbc.ximn.edu/ResearchProjects/AGAC/M The genome 

size is estimated to be >5 Mb based on assembled sequence data, and by July, 2001, 2.65 
15 Mb were contained in contig fragments greater than 10 kb. Those Contigs above 10 kb 
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were annotated using ARTEMIS and represent 48% of the total genome. The average 
size of the annotated contigs is 25 kb with one contig over 70 kb. Each gene within the 
annotated contig set was also checked manually and confirmed by TB-parse. These 
contigs were aligned with M avium sequence data generated at TIGR. TIGR has 612 
5 contigs that total 5,867,714 bp in the July 8, 2001 data set. 

M avium and M. paratuberculosis display a high degree of similarity at the 
nucleotide level as well as local gene order conservation. An analysis of an 1 1-kb region 
surrounding the origin of replication for each of these genomes shows 98% sequence 
identity at the nucleotide level. The sequence similarity between orthologs in M. 

10 paratuberculosis and M. avium was greater than between M paratuberculosis and other 
mycobacterial species. A more global comparison shows that these strong nucleotide 
identities are present throughout both genomes. Despite this strong genetic similarity, a 
total of 27 genes from the annotated M. paratuberculosis contigs were identified that did 
not align with the unfinished M avium genome by computerized alignments. Of these, 

1 5 three contained weak similarity to proteins in other mycobacterial species or proteins in 
GenBank. This left 24 genes that have no significant similarity to any known proteins. 
Since only about half of the M paratuberculosis genome was used in these analyses, a 
complete genome analysis may reveal an estimated 50 unique M paratuberculosis genes. 
Some M. paratuberculosis sequences that did not align with M. avium sequences, 

20 either in silico or experimentally, contain similarity to other mycobacterial species. One 
such sequence, designated #7, was tested by PCR and Southern hybridization with two M. 
avium isolates and two M paratuberculosis strains. An amplified PCR fragment was 
produced only with M paratuberculosis genomic DNA as template. Likewise, DNA 
hybridization on Southern blots detected only M paratuberculosis sequences, not M 

25 avium. However, BLASTP analysis of the #7 sequence revealed strong similarity to 
hypothetical proteins in the M tuberculosis genome. 



Example 6 - PCR analysis 

PCR amplification was performed on several mycobacterial species, strains and 
30 isolates to experimentally determine the specificity for 26 of the 27 sequences (Table 5). 
Gene 128 was not included in these analyses because it had the lowest expect value 
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(highest similarity to a sequence in GenBank) of the 27 sequences by BLASTP analysis. 
These data show that primers designed from all 26 M. paratuberculosis-speci&c genes 
from isolate K-10 could produce an amplified product in all 10 M. paratuberculosis 
strains or isolates tested. In addition, despite an absence of any homologous sequences in 
public databases, PCR products of the correct size were obtained for five genes using 
template from other mycobacterial species. Following this analysis a core group of 21 
genes remained that are present only inM paratuberculosis (Table 5). 

Example 7 - Sequence analysis ofanM naratuberc ulosis-svecific eight gene cluster 

Eight genes were present on contig fragment 1614. These eight genes are 
arranged in tandem, span a total of 4.4 kb at the end of the 1614 contig (Figure 1), and are 
present only in M. paratuberculosis (Table 5). 1408-bp upstream of gene 250 is an 
integrase gene that contains similarity to other mycobacteriophage integrases. This 4.4- 
kb segment (designated #481 (SEQ ID NO:23)) contains genes 250-257 and is located at 
the end of the 46-kb contig 1614. The sequences represented by #481 were found to align 
with the 94-kb contig 1398 present in a different contig assembly data set (Figure 1). The 
#481 sequence aligned near the center of the 94-kb contig, essentially at position 35 to 45 
kb. A trimmed portion of the 1398 contig is shown in the alignment in Figure 1. The 
results of this analysis further extended the region of M. paratuberculosis-speci&c nucleic 
acid sequence to a 9.4-kb region, which does not align with M. avium sequence in silico. 
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A TBLASTX analysis was performed on the 9.4-kb sequence (designated contig 
1398-trimmed in Figure 1). The results of these analyses revealed that, while no 
sequences aligned with M. avium, the aids of contig 1398-trimmed align with sequences 
in M tuberculosis. This leaves a core sequence of eight ORFs within the #481 sequence 
5 that are present only in M. paratuberculosis. This core sequence is flanked by 1408 bp of 
non-coding sequence downstream and 1092-bp of non-coding sequence upstream (Figure 
1), Therefore, this novel core sequence is well separated from other predicted open 
reading frames. 

10 Example 8 - Southern hybridization analysis shows that the #481 sequence is specific to 

M. paratuberculosis 

To confirm experimentally that #481 is present only in M. paratuberculosis , three 

arbitrarily chosen genes of the #481 sequence (251, 253, and 255) were radiolabeled and 

used as probes in DNA hybridization with several mycobacterial species including M 
15 fortuitum, M. bovis, M. intracellular , M. avium, and M. paratuberculosis. Following 

Southern blotting, only a M paratuberculosis fragment greater than 9.5 kb was detected 

by each of the three probes. 

Example 9 - Characteristics of M. paratuberculosis-soecific polypeptides 
20 The characteristics of M paratuberculosis-specific polypeptides shown in Table 6 

were obtained using MacVector sequence analysis software (Oxford Molecular). 

Table 6 

Characteristics of M. paratuberculosis-specifiQ polypeptides 



Gene 


Pi 


MW(Da) 


10 


5.29 


36,380 


11 


5.12 


21,826 


38 


9.51 


18,730 


56 


9.32 


21,116 


57 


3.90 


10,417 


128 


9.96 


20,772 | 


135 


11.58 


17,018 


■ 159 


| 11.47 


20,655 


217 


10.49 


11,567 


218 


11.05 


91,530 



87 



WO 2004/074310 



PCT/TO2003/006509 



Gene 


Pi 


MW(Da) 


219 


12.05 


10,004 


228 


12.30 


40,817 


240 


9.14 


24,949 


241 


9.17 


13,509 


250 


4.40 


21,434 


251 


5.54 


19,500 


252 


3.87 


y,o8/ 


253 


11.50 


7,881 


254 


8.38 


16,262 


255 


7.36 


25,851 


256 


7.17 


15,120 


257 


5.48 


9,358 



F.v am ple 1 0 - Expression of M varatu herculosis genes W.E. coli 

To confirm coding predictions of novel M. paratuberculosis genes and assess their 
immunogenic^, coding sequences were amplified from the genome by PCR and cloned 
into the pMAI^c2 E. coli expression plasmid. These proteins were expressed as a fusion 
with E. coli maltose binding protein (MB?) to enable affinity purification on an amylase 
resin column. An immunoblot was probed with a monoclonal antibody that binds MBP, 
which identified each fusion protein. A duplicate immunoblot was probed with 
polyclonal sera from a rabbit immunized with a heat-killed preparation of M. 
paratuberculosis. Only the fusion protein containing the M. paratuberculosis specific 
polypeptide produced from gene 253 was detected by the rabbit sera, indicating that the 
polypeptide encoded by gene 253 was produced by M. paratuberculosis. The MBP 
protein was not detected by the polyclonal sera. 

Example 1 1 - The psp-1 gene product is re cnpnized bv sera from cattle with Johne's 
disease 

The polypeptide produced from gene 253 was termed psp-1 (paratuberculosis- 
specific protein). To determine if psp-1 is recognized during infection of cattle, the 
purified MBP/psp-1 fusion was evaluated further by immunoblot with sera from cattle 
with overt signs of Johne's disease. Sera from all three Johne's cows examined 
recognized the MBP/psp-1 fusion protein but did not recognize MBP alone. Another M. 
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paratuberculosis-MBP fusion protein using gene 251 was also evaluated in this 
experiment, but the fusion protein produced therefrom was only weakly detected. 

Immunoblot analysis of psp-1 was further expanded to include additional sera 
from Johne's catties as well as control cattle housed at NADC and a local Iowa diary 
5 herd. The polypeptide designated psp-1 was not detected by sera from 7 control cows, 
but was detected by 14 of 16 Johne's cows tested. 

Example 12 - Expression of M varatuberculosis coding sequences 

Coding sequences within M paratuberculosis-spQcific DNA fragments are cloned 

10 into E. coli expression vectors (e.g., containing a sequence encoding a 6x His tag). 

Heterologously expressed mycobacterial proteins are affinity purified from E, coli lysates 
by a polyhistidine tag. These purified proteins are then evaluated serologically with a 
panel of sera from infected and control cows to determine if the protein is recognized by 
sera from infected animals. 

1 5 Specifically, each open reading frame identified as unique to M paratuberculosis 

is amplified from genomic DNA, cloned into the pCRT7 expression vector (Invitrogen), 
and transformed into E. coli DH5-a. Each of the constructs are verified by DNA 
sequence analysis. The level of expression of the gene of interest is evaluated by loading 
the recombinant E. coli lysates onto SDS-PAGE gels and staining them in Coomassie 

20 blue. Expressed proteins are purified from E. coli lysates using the vector-encoded 
polyhistidine tag that has affinity for metal ions. Column purification using TALON 
metal resin (Clontech) is used. The fusion alone is used as a negative control. 
Comparisons of the reactivity of a collection of cattle antisera with the fusion proteins are 
conducted using a slot-blotting device (BioRad). Lysates of recombinant E. coli are 

25 loaded onto preparative 12% (w/v) polyacrylamide gels and transferred to nitrocellulose. 
After blocking, these filters are placed into the slot-blot device. Individual cattle antisera, 
each diluted 1 :200, is added to independent slots. The rest of the procedure is carried out 
using standard immunoblot protocols. Protein G-peroxidase diluted 1:25,000 or anti- 
bovine IgG-peroxidase diluted 1:20,000 are used for detection of bound antibody. 

30 ' < < 
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Example 1 3 - Production of monoclonal and pnlyr.lnnal ant ibodies against M. 
paratubernilosis-soeci&c polypeptides 

All expressed and purified M. paratuberculosis-specific polypeptides are used to 
immunize both B ALB/c mice and New Zealand white rabbits. Standard immunization 
regimens are used in each instance. TiterMax or Freund's incomplete serve as the 
adjuvant. Splenic lymphocytes from the immunized mice are hybridized with myeloma 
cells for the production of monoclonal antibodies. ELISA is the method used to assay 
secreting hybridomas for reactivity to purified antigens. Hybridomas in positive wells are 
cloned and expanded using standard methods. Rabbit antisera is collected following 
boost injections of isolated polypeptide until a sufficient titer is obtained. 

Example 14 - ELISA assays 

Improvement in the specificity of the ELISA test for detection of animals with 
Johne's disease has always been a major goal. The only test commercially available in 
the US is a direct test that uses a protoplasmic antigen preparation (Dubash et al., 1995, J. 
Vet. Diag. Invest, 7:347-51; Collins & Sockett, 1993, J. Am. Vet. Med. Assoc., 203:1456- 
63). Efforts to amplify antigen/antibody reactions focus on the use of an indirect 
biotin/avidin system. The purified M. paratuberculosis-sipecific polypeptide to be 
evaluated is diluted in PBS and added to 96-well microtiter plates. Plates with bound 
polypeptide are blocked in PBS containing 1% gelatin and then washed three times with 
PBS containing 0.05% Tween. Test cattle sera is diluted 1:400 in PBS, added to 
individual wells, and processed as a standard ELISA. Mouse anti-bovine IgM or mouse 
anti-bovine IgG is the second antibody in these assays. Results show that the use of a 
biotinylated second antibody followed by streptavidin/alkaline phosphatase and enzyme 
detection enhances test sensitivity 8 to 16-fold (based on antibody titers) as compared to 
the standard direct ELISA. 

The method described herein using aM paratuberculosis-specitic polypeptide is 
compared to the commercially available direct ELISA by determining antibody titers of 
sera from clinically affected animals. Sera selected for these evaluations wiU include 
samples from both clinical and subclinical animals at NADC and from a nearby diary 
herd (State Center, IA) shown to have Johne's disease. For all evaluations, it is necessary 
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to include samples from known negative animals to assess specificity. In addition, 
because of potential cross-reactivity that may be encountered with other bacteria, 
especially other mycobacteria, sera from animals known to be naturally or experimentally 
infected with other mycobacterial, particularly M avium, are included. These controls 
5 determine whether the ELIS A test detects only AT. paratuberculosis-mfectod cattle. 

Exam ple 15 - Use of antibodies against M varatuberculosis-svecific polypeptides in 
jmmunoh istochemical diagnosis of infected bovine tissues 

Histopathologic analysis of tissues from infected animals is a rapid method of 

10 detecting M. paratuberculosis. Biopsy tissue or tissue samples taken at necropsy are 

stained for acid-fastness to determine the presence of M paratuberculosis. However, this 
method is non-specific and does not distinguish among mycobacterial species. Therefore, 
bovine tissues fromM paratuberculosis-, M bovis-, M. avzw/w-infected and uninfected 
animals are tested by histopathologic analysis using high-titer antibodies directed at M 

1 5 paratuberculosis-spQci&c polypeptides. Briefly, samples from the ileum and mesenteric 
lymph node of cows are fixed in buffered formalin, processed routinely, and embedded in 
paraffin wax. 6 pm cut sections are stained with hematoxylin and eosin or Ziehl-Neelsen 
by conventional methods. Replicate unstained sections will be prepared for 
immunohistochemistry. Sections that are immunostained are deparaffinized, rehydrated 

20 and blocked using routine methods (Stabel et aL, 1996, J. Vet Diagn. Invest, 8:469-73). 

Blocked sections are incubated with M paratuberculosis-specific antibodies developed in 
the above-described studies. Depending on the nature of the primary antibody, either 
goat anti-rabbit biotinylated antibody or goat anti-mouse biotinylated antibody is added 
followed by washing instreptavidin-alkaline phosphatase solution. The tissue is stained 

25 with chromogen, and Histomark Red. Results are visualized under a bright-field 

microscope. Staining intensities are quantitatively compared among the different infected 
and uninfected tissues. 

Example 16 - Detection of M varatuberculosis by PCR amplification 
30 ' Detection of M paratuberculosis using oligonucleotide primers complementary to 

M paratuberculosis-specific genes 93, 135, 218, 228, 240, and 251 or oligonucleotide 
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10 



15 



20 



25 



primers complementary to IS900 nucleic acid sequences was examined by PCR. IS900 
primer sequences were as follows: 5'-AAT CAA CTC CAG CAG CGC GGC CTC G-3' 
(SEQ ID NO:108) and 5'-CCG CTA ATT GAG AGATGC GAT TGG-3' (SEQ ID 
NO: 109). Fourteen fecal samples were processed from cattle in various stages of 
shedding. The bacterial load being shed by each animal was determined by culture on 
7H10 slants. 

To detect M. paratuberculosis by amplification of nucleic acids from a biological 
sample, a PCR master mix was generated similar to that described in Example 4 with the 
addition to the master mix of 10 mM MgCl. The PCR reaction conditions for 
amplification of nucleic acids from a biological sample were as follows: a 10 min 
denaturing step at 94°C, followed by 50 cycles of: 94°C for 59 sec, 60°C for 30 sec, and 
72°C for 1 min. At the end of 50 cycles, there was a 10 min incubation at 72°C followed 
by a hold at 4°C. 

Results of the PCR assays are as follows. Seven cattle identified as shedding 
heavily were all positive for M. paratuberculosis nucleic acid using either IS900 or 
MP228 primers. Out of 5 cattle identified as medium shedders, primers directed toward 
IS900 detected M. paratuberculosis nucleic acid in 1 animal, while primers directed 
toward MP228 detected M. paratuberculosis-speci&c nucleic acid in 2 animals. Out of 2 
cattle identified as low shedders, primers directed toward IS900 detected M. 
paratuberculosis nucleic acid in 1 animal, while MP228 primers didn't detect M. 
paratuberculosis-speci&c nucleic acid in any animal. In titrations of M paratuberculosis 
genomic DNA (isolate K-10), IS900 nucleic acids were detectable in 1 fg of nucleic acid, 
while each of the M. paratubervulosis-speci&c nucleic acids were detectable in 10 fg of 
nucleic acid. 

Table 7 

Primers used in PCR amplifications 



Primer Name 


Primer sequence 


SEQ ID 
NO: 


Gene 


MP93F 


5 '-TTGCTGCGGGAAGGTTGCC-3 ' 


90 


93 


MP93B 


5 ' -CGAGAACGAGATGTGCGTC AG-3 ' 


91 
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Primer Name 


Primer sequence 


SEQID 
NO: 


Gene 


MP135F 


5 ' -GC AGGCGTTTGCGTTCTTG-3 ' 


92 


135 


MP135B 


5 '-CGAGGTCCGAAATAGCGTAGG-3 ' 


93 


MP218F 


5 '-CCAAGGTTCGTGACGGTATCG-3 ' 


94 


218 


MP218B 


5 ' -TGACCCCAGCAGGTATGGC-3 ' 


95 


MP228F 


5 '-GCAAGGTGGGCTTTGAAG-3 ' 


96 


228 


MP228B 


5'-TGCGTGGGAGGATAAGGC-3' 


97 


MP240F 


5 '-TTGGCACTGGCGTTTATG-3 ' 


98 


240 


MP240B 


5 ' - ACATCGGGAACACAGGTCTC-3 ' 


99 


MP251F 


5 '-ATGCCTACGGTTCGGTGC-3 ' 


100 


251 


MP251B 


5 '-AAGACAGCGTCAGCCAGC-3 ' 


101 



Example 17 — Analysis of the M paratuberculosis genome 

A shotgun strategy was adopted to sequence the genome of M paratuberculosis 
5 strain K-10. To create a small (1 .5- to 3.0-kb) insert library, genomic DNA was isolated 
using a chloroform/cetyltrimethylammonium bromide-based method and DNA was 
sheared by nebulization and cloned into a pUC18 plasmid vector for shotgun sequence 
analyses essentially as described (May et al., 2001, Proa Natl Acad Sci., USA, 98:3460- 
5). Approximately 24,000 clones were sequenced from both ends using Dye-terminator 

10 chemistry on ABI 3700 and 3 100 (Applied Biosystems) sequencing machines and a total 
of 45,653 sequences (representing - 7.8-fold coverage of the genome) were generated in 
this manner for inclusion in the final sequence assembly. Sequence assembly and 
verification were accomplished by using the phredPhrap and Consed suite of software 
(http://genome.washington.edu). In order to close the final -400 gaps at the end of the 

1 5 shotgun phase, several methods were used, including primer walking and random PCR. 
The final sequence showed that the M paratuberculosis genome was a single circular 
chromosome of 4,830,869 bp and an average GC content of 69.3%. 
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The sequence of the entire M. paratuberculosis genome (SEQ ID NO:1355) is 
shown in Table 8 (contained on the appended compact disc, which has been incorporated 

by reference herein). 

The resulting approximately 24,000 nucleic acid segments were analyzed as 
follows. Each of the 24,155 segments was compared to the M. avium genome using 
BLASTN (released May 14, 2002). 23,056 segments had homology to M. avium 
sequences, while 1,099 segments had no homology with sequences in the M. avium 
database. Of the 23,056 segments having homology to M. avium sequences, 22,558 
segments had >50% sequence identity to M. avium sequences, while 498 segments 
possessed <50% sequence identity to M. avium sequences. The 498 segments having 
<50% sequence identity to M. avium sequences were then compared to sequences in the 
GenBank database (having a release date of December 28, 2002) using BLASTN. Of the 
498 segments used in the BLASTN comparison, 130 segments were identified as having 
<50% sequence identity with sequences in the GenBank database, while 277 segments 
had no sequence identity with sequences in the GenBank database. Those 407 segments 
(277 segments + 130 segments) were considered to be M. paratubercuhsis-speci&c 
nucleic acids. The 1,099 segments that had no homology to M. avium sequences were 
then compared to the GenBank database using the BLASTN. 702 segments had no 
homology with sequences in GenBank, while 397 segments possessed homology with 
sequences in the GenBank database. Of those 397 segments, 29 segments exhibited 
<50% sequence identity with sequences in the GenBank database, while 95 segments 
exhibited sequence identity with M. paratuberculosis sequences that were previously 
submitted to the GenBank database. Those 825 segments (702 segments + 29 segments + 
95 segments) were also considered to be M. paratuberculosis-speciftc nucleic acids. 

The positions of these M. paratuberculosis-spfxi&c nucleic acids are 
schematically shown in Figure 5. The sequences of the resulting 1,232 M. 
paratuberculosis-spec&c nucleic acids are shown in Figure 6 (SEQ ID NOs.l 10-1342). 
As can be seen from the numerical designations of the 1,232 segments (Figure 6), many 
of the 200 nucleotide segments are contiguous. Therefore, any number of contiguous 
segments can be joined to generate a longer M. paratubercuhsis-speci&c nucleic acid. 
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Potential coding sequences (CDSs) in the genome were predicted by using 
GLIMMER, and ARTEMIS, and the results were compared and verified manually in 
ARTEMIS. Homology studies using the predicted polypeptide sequence were completed 
with BLASTP analysis by using customized sequence databases constructed by the 
5 Computational Biology Center at the University of Minnesota (http://www.cbc.umn.edu) . 
Table 9 (contained on the appended compact disc, which has been incorporated by 
reference herein) describes the annotation of the M paratuberculosis genomic sequences, 
and Table 10 (contained on the appended compact disc, which has been incorporated by 
reference herein) describes the predicted amino acid sequences encoded by each 
1 0 identified coding sequence. 

Example 18 - DNA isolation from bacterial culture and fecal samples 

A total of 161 bacterial isolates were used in these studies, including AT. 
paratuberculosis (n =118), M. avium (n = 21), and other mycobacterial and non- 

1 5 mycobacterial species (n = 22). See Table 11. M paratuberculosis strain K- 1 0 was used 
as the standard strain, M. paratuberculosis isolates were grown on Middlebrook 7H9 
broth or 7H11 agar (Difco Laboratories, Detroit, MI) with OADC supplement (Becton 
Dickinson, Sparks, MD) and mycobactin J (2 mg/100 ml), and cultures were incubated at 
37°C for 4-6 months until colonies were observed M. avium isolates were grown on 

20 Middlebrook 7H9 broth without mycobactin J and cultures were incubated at 37°C for 2 
weeks. Other mycobacterial and non-mycobacterial species were grown on LB medium 
and incubated overnight at 37°C. 

DNA was isolated from bacterial cultures using the QIAamp DNA Mini Kit 
(QIAGEN Inc., Valencia, CA). Briefly, bacteria were pelleted and resuspended in 1 80 p,l 

25 Buffer ALT. Proteinase K (20 was added, and the samples were vortexed and 

incubated at 56°C for 10 minutes. After addition of 200 jil Buffer AL, the samples were 
incubated at 70°C for 10 minutes. Ethanol (200 ^1) was added and the samples were 
vortexed and loaded onto spin columns, which were subjected to centrifugation at 8000 
rpm for 1 minute. The columns were washed with 500 jxl Buffer AW and the DNA was 

30 eluted in 50 \il distilled water. ' 
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Table 11 
Mycobacterium isolates tested 



Bacteria Source 



Ji/f nnmtiihprnilnsis 


Human 


3 


Ovine 


7 




Bovine 


99 




Murine 


1 




V^Ctl/JL Ills/ 


6 




Unknown 


2 


M. avium 




21 


li/f intrarplhila.v& 






M scrofulaceum 












M smegmatis 






M. sylvaticum 






M.fortuitum 






Atyical mycobacteria 




4 


Uncharacterized non-MAP 




9 


Salmonella spp. 




2 
1 


£. aureus 






Total: 


161 



The QIAamp DNA Stool Mini Kit (QIAGEN Inc.) was used to isolate DNA from 
stool samples. Briefly, 1 .4 ml Buffer ASL was added to 200 mg of sample (1 gm of 
sample can be used with 10X Buffer ASL). The mixtures were vortexed, heated at 95°C 
for 5 minutes, and pelleted to remove stool particles, and 1 .2 ml of each resulting 
supernatant was transferred to a new 2 ml tube. An InhibitEX tablet was added to each 
sample, and the tubes were vortexed and then incubated for 1 minute at 25°C. The 
mixtures were pelleted and 15 fil of Proteinase K was added to 200 ul of each 
supernatant. Buffer AL (200 ul) was added and the samples were incubated at 70°C for 
10 minutes. After addition of 200 ul ethanol, samples were vortexed and loaded onto 
spin columns. The columns were subjected to centrifugation at 8000 rpm for 1 minute 
and then washed two times with 500 ul Buffer AW1 and Buffer AW2. DNA was eluted 
in 50 ul distilled water. 
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Example 19 - Real-time PCR 

A PCR master mix was prepared containing the following: IX TaqMan Buffer A 
(Perkin Elmer), 5.0 mM MgCl 2 , 1.25 units per reaction Amplitaq Gold, 200 nM dATP, 
200 )tiM dCTP, 200 pM dGTP, 400 \M dUTP, 5% DMSO, 0.01 units per reaction UNG, 
5 100 \iM of each primer, and 150 of each probe. Five \i\ of template DNA was placed 
in each PCR reaction tube, and 45 \il of Master mix was added. PCR samples were 
subject to initial denaturation at 50°C for 10 minutes and then at 95°C for 10 minutes; 40 
amplification cycles of 94°C for 30 seconds, 60°C for 30 seconds, and 72°C for 1 minute; 
a final extension at 72°C for 7 minutes; and a soak at 25°C. Specific PCR products were 

1 0 detected using the ABI Prism 7700 or 7900HT Sequence Detection System (Applied 

Biosystems, Inc.). Results were recorded as Delta-RQ, which is the difference in the Rn 
values from the samples and the no-template control. The Rn values are the ratio of 
reporter emission to quencher emission. Agarose gel electrophoresis with ethidium 
bromide staining was performed to verify the results of the TaqMan assay. All assays 

1 5 were performed in duplicate. 

To evaluate the sensitivity of the assay, ten-fold dilutions of M paratuberculosis 
strain K-10 cells were spiked into a negative fecal sample collected from a known M 
paratuberculosis-fcee dairy farm. M paratuberculosis DNA amounts ranged from 100 
ng to 1 fg, equivalent to 1 12900 to 0.001 1 molecules/reaction. DNA was extracted from 

20 the spiked samples using a QIAamp DNA Stool Mini Kit, the sensitivity of the assay for 
detecting M paratuberculosis in fecal samples was assessed by PCR as described above. 

The specificity of the assay was evaluated using template DNA from other 
mycobacteria (n=48), and non-mycobacterial spp. (n=3). In addition, the TaqMan assay 
was compared to conventional PCR, which was performed using primer sequences 

25 complimentary to SRI 34 (see Table 12). 



Table 12 
Primer and probe sequences 



Primer/Probe 


Sequence 


SEQID 

-. NO: 


TaqMan 






SR134-236F 


5'GTGGTGCAGCCAATGGTTG 


1343 
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QD 1 1 A-A1 TQ 
OK1J4-4Z/IV 


5 5 GGACGC AAACTC ACCCTTC AT 


1344 




5 'TTTCCAGCGCAGATCGAAA 


1345 


CD 1 1A 1/1111) 


5 ' ACAGCATGTTTGCGTTCCTG 


1346 








rrooe 






CD 1 1/1 OTIT 1 


5 '6FAM-TAGCGGACC1TGCGGTTGCCG-TAMRA 


1347 


CD 11/1 1 /nOT 


S '6FAM-ATCCGAAAAACCGTGCAGGGCC-TAMRA 


1348 








Conventional PCR 






SR134-2-F 


5'GTGTTGTAGTCAGACCCTGTCKj 


1349 


SR134-2-R 


5 ' AAAAACAACCATTGGCTGCAC 


1350 


SR134-3-F 


5 'TGGATATGAAGGGTGAGT1TGC 


1351 


SR134-3-R 


5'GATCAAACCGCTACCGCTAC _ 


1352 


SR134-5-F 


5 'TCAACGTCGTCGAATGAAAC 


1353 


SR134-5-R 


5'TGTTTCCCGAGGAGATGTTC 


1354 



Exam ple 20 - Use of real-time PCR for detection and qua ntitation of M paratuberculosis 
A real-time PCR assay was developed for detection and quantitation of M 

5 paratuberculosis. Primers and probes were designed based on a novel unique sequence, 
SR134 (Table 1 1). SR134 is a sequence unique to M. paratuberculosis and is present in 6 
copies in the genome. To increase sensitivity, two sets of primer-probe combinations 
were tested and used in the TaqMan assay as a multiplex strategy to amplify 21 1 bp and 
215 bp fragments of the Af. paratuberculosis SR134 sequence. Assay conditions were 

10 optimized for MgCl 2 , primer, and probe concentrations in the reaction mix; optimal 

concentrations were found to be 5.0 mM MgCl 2 , 100 nM each primer, and 150 nM each 
probe. 

To quantitate standard M. paratuberculosis, curves resulting from amplification of 
SR134 from known amounts of M. paratuberculosis DNA (100 ng to 1 fg) were 

1 5 generated. A regression line was generated from the data points, and the correlation 
coefficient (R 2 ) value was detennined to be 0.99. The ability to employ the TaqMan 
approach for quantitation of M. paratuberculosis also was determined. For example, a 
sample confining a tc blinded" number of M. paratuberculosis cells had a Ct value of 
24.16, which was equivalent to 0.082 ng DNA or 96 cell equivalents, and closely 

20 approximates the 100 cell equivalents that were spiked into the sample. . 
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Known amounts of M paratuberculosis K-10 genomic DNA were used to test the 
sensitivity of the assay. DNA concentrations ranging from 1 00 ng to 1 fg resulted in Ct 
values of 15.18 to 39.09. The cut-off point for accurate detection of M paratuberculosis 
K-10 DNA was approximately 100 fg of DNA (35.04 Ct), which represents 0.1 1 cell 
5 equivalents of AL paratuberculosis. Ten-fold dilutions of Af. paratuberculosis K-10 cells 
spiked in feces also were used to determine the sensitivity of the assay. The assay was 
reliably able to detect 1 cell of M paratuberculosis per PCR reaction. 

The specificity of the TaqMan assay was tested using 1 1 8 M paratuberculosis 
isolates from different animal species including bovine, ovine, murine, and humans, 

10 isolates representing 7 other mycobacterial species (n=27) including the closely related 

Mycobacterium avium, atypical mycobacteria (n=4), and uncharacterized non-MAP (n=9) 
(Table 1 1). The SRI 34 TaqMan assay was able to detect all but two M. paratuberculosis 
isolates, whereas no amplification was observed with any of the other mycobacterial and 
non-mycobacterial species. Thus, this assay was 100% specific for amplification of M. 

1 5 paratuberculosis DNA. 



OTHER EMBODIMENTS 

It is to be understood that while the invention has been described in conjunction 
20 with the detailed description thereof, the foregoing description is intended to illustrate and 
not limit the scope of the invention, which is defined by the scope of the appended claims. 
Other aspects, advantages, and modifications are within the scope of the following 
claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated nucleic acid, wherein said nucleic acid comprises a nucleic 
acid molecule of 10 nucleotides to 969 nucleotides, said molecule having at least 75% 

5 sequence identity to SEQ ID NO:l or to the complement of SEQ ID NO:l, wherein any 
said molecule that is 10 to 35 nucleotides in length, under standard amplification 
conditions, generates an amplification product from M paratuberculosis nucleic acid 
using an appropriate second nucleic acid molecule, but does not generate an amplification 
product from nucleic acid of any of the organisms selected from the group consisting of 

10 Homo sapiens, Pseudomonas aeruginosa, Streptomyces viridochromogenes, Mus 

musculus, Felis catus, mdXanthomonas campestris using an appropriate third nucleic 
acid molecule. 

2. The nucleic acid of claim 1, wherein said nucleic acid molecule has the 
15 sequence shown in SEQ ID NO:l. 

3 . The nucleic acid of claim 1 , wherein said nucleic acid molecule has at least 
75% sequence identity to SEQ ID NO:l. 

20 4. The nucleic acid of claim 3, wherein the nucleic acid molecule has the 

sequence shown in SEQ ID NO:102. 

5. The nucleic acid of claim 1 , wherein said nucleic acid molecule has at least 
80% sequence identity to SEQ ID NO:l. 

25 

6. The nucleic acid of claim 5, wherein said nucleic acid molecule has the 
sequence shown in SEQ ID NO:103. 

7. The nucleic acid of claim 1 , wherein said nucleic acid molecule has at least 
30 85% sequence identity to SEQ ID NO:l. 
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8. The nucleic acid of claim 7, wherein said nucleic acid molecule has the 
sequence shown in SEQ ID NO: 104. 

9. The nucleic acid of claim 1 , wherein said nucleic acid molecule has at least 
90% sequence identity to SEQ ID NO:l. 

10. The nucleic acid of claim 9, wherein said nucleic acid molecule has the 
sequence shown in SEQ ID NO: 105. 

1 1 . The nucleic acid of claim 1 , wherein said nucleic acid molecule has at least 
95% sequence identity to SEQ ID NO: 1 . 

12. The nucleic acid of claim 1 1, wherein said nucleic acid molecule has the 
sequence shown in SEQ ID NO: 106. 

1 3 . The nucleic acid of claim 1 , wherein said nucleic acid molecule has at least 
99% sequence identity to SEQ ID NO: 1 . 

14. The nucleic acid of claim 1 3, wherein said nucleic acid molecule has the 
sequence shown in SEQ ID NO: 107. 

15. A vector comprising the nucleic acid of claim 1 . 

16. A host cell comprising the vector of claim 1 5 . 

17. An isolated polypeptide encoded by the nucleic acid of claim 1 . 

18. The isolated polypeptide of claim 17, wherein said polypeptide has the 
amino acid sequence shown in SEQ ID NO:24. 
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19. An article of manufacture, wherein said article of manufacture comprises 
the polypeptide of claim 17. 

20. An antibody, wherein said antibody has specific binding affinity for the 
5 polypeptide of claim 17. 

21 . A method for detecting the presence or absence of M. paratuberculosis in 
a biological sample, comprising the steps of: 

contacting said biological sample with one or more of the nucleic acids of 
10 claim 1 under standard amplification conditions, wherein an amplification product is 
produced if M. paratuberculosis nucleic acid is present in said biological sample; and 
detecting the presence or absence of said amplification product, 
wherein the presence of said amplification product indicates the presence 
of M paratuberculosis in the biological sample, and wherein the absence of said 
15 amplification product indicates the absence of M. paratuberculosis in the biological 
sample. 

22. The method of claim 21, wherein said biological sample is derived from a 
cow, a sheep, a goat, a rabbit, a deer, an antelope, a bison, or a human. 

20 

23. The method of claim 21, wherein said biological sample is a fecal sample 
or a milk sample. 

24. The method of claim 21, wherein said one or more nucleic acids comprise 
25 a nucleic acid sequence selected from the group consisting of SEQ ID NO:46 and SEQ ID 

NO:47. 

25. A method for detecting the presence or absence of M. paratuberculosis in 
a biological sample, comprising the steps of: 
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contacting said biological sample with one or more of the nucleic acids of 
claim 1 under hybridization conditions, wherein a hybridization complex is produced if 
M paratuberculosis nucleic acid is present in said biological sample; and 

detecting the presence or absence of said hybridization complex, 
5 wherein the presence of said hybridization complex indicates the presence 

of M. paratuberculosis in said biological sample, and wherein the absence of said 
hybridization complex indicates the absence of M. paratuberculosis in said biological 
sample. 

10 26. The method of claim 25, wherein nucleic acids present in said biological 

sample are electrophoretically separated. 

27. The method of claim 26, wherein said electrophoretically separated nucleic 
acids are attached to a solid support. 

15 

28. The method of claim 27, wherein said solid support is a nylon membrane 
or a nitrocellulose membrane. 

29. The method of claim 25, wherein said one or more nucleic acids are 
20 labeled. 

30. The method of claim 25, wherein said biological sample is selected from 
the group consisting of a fecal sample, a milk sample, and a blood sample. 

25 3 1 . A method for detecting the presence or absence of M. paratuberculosis in 

a biological sample, comprising the steps of: 

contacting said biological sample with the polypeptide of claim 17, 
wherein a polypeptide-antibody complex is produced if an antibody having specific 
binding affinity for said polypeptide is present in said sample; and 

30 detecting the presence or absence of said polypeptide-antibody complex, 



103 



WO 2004/074310 



PCT/IB2003/006509 



wherein the presence of said polypeptide-antibody complex indicates the 
presence of M. paratuberculosis in said biological sample, and wherein the absence of 
said polypeptide-antibody complex indicates the absence of M. paratuberculosis in said 
biological sample. 

5 

32. The method of claim 3 1 , wherein said polypeptide is. attached to a solid 
support. 

33 . The method of claim 3 1 , wherein said biological sample is selected from 
10 the group consisting of a blood sample or a milk sample. 

34. A method for detecting the presence or absence of M paratuberculosis in 
a biological sample, comprising the steps of: 

contacting said biological sample with the antibody of claim 20, wherein 
15 an antibody-polypeptide complex is produced if a polypeptide is present in said biological 
sample for which said antibody has specific binding affinity, and 

detecting the presence or absence of said antibody-polypeptide complex, 
wherein the presence of said antibody-polypeptide complex indicates the 
presence of M paratuberculosis in said biological sample, and wherein the absence of 
20 said antibody-polypeptide complex indicates the absence of M. paratuberculosis in said 
biological sample. 

35. The method of claim 34, wherein said antibody is bound to a solid support. 

25 36. The method of claim 34, wherein said biological sample is selected from 

the group consisting of a blood sample or a milk sample. 

37. A method of preventing infection by M paratuberculosis in an animal, 
comprising the steps of: 
30 * administering a compound to said animal, wherein said compound 

comprises the polypeptide of claim 17, 
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wherein said compound immunizes said animal against M. 
paratuberculosis. 

38. A method of preventing infection by M. paratuberculosis in an animal, 
5 comprising the steps of: 

administering a compound to said animal, wherein said compound 
comprises the nucleic acid of claim 1, 

wherein said compound immunizes said animal against M. 
paratuberculosis. 

10 

39. An isolated nucleic acid, wherein said nucleic acid comprises a nucleic 
acid molecule of at least 10 nucleotides, said molecule having at least 75% sequence 
identity to a sequence selected from the group consisting of SEQ ID NOs:l-22 and SEQ 
ID NO:23 or to the complement a sequence selected from the group consisting of SEQ ID 

15 NOs:l-22 and SEQ ID NO:23, wherein any said molecule that is 10 to 30 nucleotides in 
length, under standard amplification conditions, generates an amplification product from 
M. paratuberculosis nucleic acid using an appropriate second nucleic acid molecule, but 
does not generate an amplification product from nucleic acid of any of the organisms 
selected from the group consisting of Ralstonia solanacearum, Sinorhizobium meliloti, 

20 Homo sapiens, Mesorhizobium loti, Oryza sativa, Drosophila melanogaster, Rhizobium 
Ieguminosarum, Xylellafastidiosa, Deinococcus radiodurans, Achromobacter 
cycloclastes, Candida cylindracea, Streptomyces lavendulae, Streptococcus pneumoniae, 
Mycobacterium tuberculosis, Pseudomonas aeruginosa, Sus scrofa, Mycobacterium 
leprae, Streptomyces coelicolor, Pseudomonas sp, Thauera aromatica, Brucella 

25 melitensis, Streptomyces noursei, Rhizobium meliloti, Synechococcus elongates, 
Rhodobacter capsulatus, Agrobacterium tumefaciens, Mycobacterium smegmatis, 
Drosophila virilis, Mus musculus, Leishmania major, Botrytis cinerea, Caulobacter 
crescentus, Rhodobacter sphaeroides, Spermatozopsis similes, Giardia intestinalis, 
Triticum aestivum, Bovine herpesvirus, Streptomyces sp., Streptomyces peucetius, 

30 Rhizobium sp., Haloferax volcdnii, Streptomyces viridochromogenes, Felis catus, 

Xanthomonas campestris, Tliermotoga maritime, Tltermotoga neapolitana, Frankia alni, 
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Halobacterium NRC-1, Glycine max, Leishmania tarentolae, Neisseria meningitides, 
Escherichia coli, Caenorhabditis elegans, Leishmania mexicana, Zea mays, Ictalurid 
herpesvirus, Rattus norvegicus, Arabidopsis thaliana, Pseudomonas fluorescens, Pantoea 
agglomerans, Erwinia uredovora, Pantoea ananatis, Streptomyces hygroscopicus, 
5 Rickettsia typhi, Pseudomonas cruciviae, Xanthomonas albilineans, Halobacterium 
salinarium, Micromonospora griseorubida, Pseudomonas paucimobilis, Streptomyces 
lividans, Pyrobaculum aerophilum, Sinorhizobium meliloti, Mesorhizobium loti, Bacillus 
halodurans, Trypanosoma rangeli, Trypanosoma mihasense, Trypanosoma leeuwenhoeki, 
and Brassica napus using an appropriate third nucleic acid molecule. 

10 

40. An isolated polypeptide encoded by the nucleic acid of claim 39. 

41. The isolated polypeptide of claim 40, wherein said polypeptide has an 
amino acid sequence selected from the group consisting of SEQ ID NOs:24-44 and SEQ 

15 IDNO:45. 

42. A method for detecting the presence or absence of M paratuberculosis in 
a biological sample, comprising the steps of: 

contacting said biological sample with one or more nucleic acids 
20 comprising a nucleic acid molecule having a sequence selected from the group consisting 
of SEQ ID NOs:l-22 and SEQ ID NO:23 under standard amplification conditions, 
wherein an amplification product is produced if M paratuberculosis nucleic acid is 
present in said biological sample; and 

detecting the presence or absence of said amplification product, 
25 wherein the presence of said amplification product indicates the presence 

of Af. paratuberculosis in the biological sample, and wherein the absence of said 
amplification product indicates the absence of M paratuberculosis in the biological 
sample. 
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43. The method of claim 42, wherein said one or more nucleic acids comprise 
a sequence selected from the group consisting of SEQ ID NOs:46-100 and SEQ ID 
NO:101. 



5 44. A method for detecting the presence or absence of M paratuberculosis in 

a biological sample, comprising the steps of: 

contacting said biological sample with one or more nucleic acids 
comprising a nucleic acid molecule having a sequence selected from the group consisting 
of SEQ ID NOs:l-22 and SEQ ID NO:23 under hybridization conditions, wherein a 
10 hybridization complex is produced if M paratuberculosis nucleic acid molecules are 
present in said biological sample; and 

detecting the presence or absence of said hybridization complex, 
wherein the presence of said hybridization complex indicates the presence 
of M. paratuberculosis in said biological sample, and wherein the absence of said 
1 5 hybridization complex indicates the absence of M paratuberculosis in said biological 



45. The method of claim 44, wherein said one or more nucleic acids comprise 
a sequence selected from the group consisting of SEQ ID NOs:46-100 and SEQ ID 
20 NO:10L 



46. A method for detecting the presence or absence of At paratuberculosis in 
a biological sample, comprising the steps of: 

contacting said biological sample with a polypeptide having an amino acid 
25 sequence selected from the group consisting of SEQ ID NOs:24-44 and SEQ ID NO:45, 
wherein a polypeptide-antibody complex is produced if an antibody having specific 
binding affinity for said polypeptide is present in said sample; arid 

detecting the presence or absence of said polypeptide-antibody complex, 
wherein the presence of said polypeptide-antibody complex indicates the 
30 presence of M: paratuberculosis in said biological sample, and wherein the absence of 
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said polypeptide-antibody complex indicates the absence of M paratuberculosis in said 
biological sample. 

47. A method for detecting the presence or absence of M paratuberculosis in 
5 a biological sample, comprising the steps of: 

contacting said biological sample with an antibody having specific binding 
affinity for a polypeptide having an amino acid sequence selected from the group 
consisting of SEQ ID NOs:24-44 and SEQ ID NO:45, wherein an antibody-polypeptide 
complex is produced if a polypeptide is present in said biological sample for which said 
10 antibody has specific binding affinity, and 

detecting the presence or absence of said antibody-polypeptide complex, 
wherein the presence of said antibody-polypeptide complex indicates the 
presence of M. paratuberculosis in said biological sample, and wherein the absence of 
said antibody-polypeptide complex indicates the absence of M paratuberculosis in said 
15 biological sample. 

48. A method of preventing infection by M. paratuberculosis in an animal, 
comprising the steps of: 

administering a compound to said animal, wherein said compound 
20 comprises a polypeptide having an amino acid sequence selected from the group 
consisting of SEQ ID NOs:24-44 and SEQ ID NO:45, 

wherein said compound immunizes said animal against M 
paratuberculosis. 

25 49. A method of preventing infection by M. paratuberculosis in an animal, 

comprising the steps of: 

administering a compound to said animal, wherein said compound 
comprises the nucleic acid of claim 39, 

wherein said compound immunizes said animal against M 
3 0 • paratuberculosis . 
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10 



15 



50. A composition comprising a first oligonucleotide primer and a second 
oligonucleotide primer, wherein said first oligonucleotide primer and said second 
oligonucleotide primer are each 10 to 50 nucleotides in length, and wherein said first and 
second oligonucleotide primers, in the presence of M. paratuberculosis nucleic acid, 
generate an amplification product under standard amplification conditions, but do not 
generate an amplification product in the presence of M avium subsp. avium nucleic acid. 

51. An isolated nucleic acid, wherein said nucleic acid comprises a nucleic 
acid molecule greater than 10 nucleotides in length, said molecule having at least 75% 
sequence identity to SEQ ID NO:1355 or to the complement of SEQ ID NO:1355, 
wherein said molecule hybridizes under stringent conditions with M. paratuberculosis 
nucleic acid but does not hybridize with M avium subsp. avium nucleic acid under the 
same hybridization conditions. 



52. An article of manufacture, wherein said article of manufacture comprises 
the composition of claim 50. 



53. An article of manufacture, wherein said article of manufacture comprises 
the isolated nucleic acid of claim 1. 
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2 /106 

Gene 10 (SEQ ID NO:l) 

GTGCGCCCGCACACCGGCGGACGGCGGATCAGCATCTACTGGACGTGGAGCTATCCGTGGGAATCGCAGCGCGAC 
ATTCAGACCCTGGACAACCGCTTCTCCACCATGACCGAAGTGCGCAGGGCGGCCTGGCCCCGATACGAGGGGCCC 
GACTGGGACGACGCCCACTTTCTGCAGGGCATCGCCGGCACCTTGGAGCTTTTCCACCGCTCGACGCTTGCGTTC 
CAGGAGCTGGCCGGCGAAGCAACCGGTCAGCAGGTGGCGGTGTTCCAGCGCGTCGACCAGGCCGGCTACCGGCTG 
GTGATCGACGAGCGGATATTGGCCGACACCGACACCCTGATGGTGTTCGGGCTGGACCATCTCGCCGGGGAAGAC 
GAGGCCGAGCCCGGGGAGATCTCGGCCATCCGTGCCTGGCTGGAACGCGAGGGCACCTGCCTGCTGCTGGCCCCG 
CACCACGACGTCGGCGGCACCGACGACATGGCCCAGCGGCAGGTCGAATACCTGCACCACGGGGATCCGCTCGTG 
CCGCGGCAACAACGGTTTTCCGCCTACACCCGCTCGCTGATGAAGGGGCTCGACGTTCCCGTCCGCAACAGGTGG 
GGCCTGCATCCGGCCCGGGTGGCCGCGACCGGTCAGATGGCACCGCTGACCTGCTTTCGCGACCTGGACGCGCCC 
GGGCTGCTGGACGATGTCACGACGCTGAACTTTCACCCGCATCTGCCGCACTACGAGCTCACCGCCCCGGAAAGC 
GACGGGCTACGGGTGCTGGCCACCCAACGCGTCGACCCGGCCCGGCCCCATCCCTTTACCGAGGCGGGCAACAGC 
GAATTCAACGCGTTGATCTGGATGCCGCCGCACGCCGAACGAGCCGGTGACATCGTGCTCGTCGACTCGACCAAC 
TTCACGACGCTGTTCGGCGGGTCCGACAGCCTCAGAAACTTCTGGCACAACCTGGCCACGATGAGGTGA 

Gene 11 (SEQ ID NO: 2) 

ATGGTGGCAACCGAACACGAGTGGAGCAAACCCGCGGCCCTGGCCATTCCCAGGGAGGGCTACTTCGAGCTCGAA 
CGCGGTCGTTACGGGCCGCTGTATCCCCGCACCCCGGCCTGCTACGGCTTTTCCATCATCGCCAAGGTCAAGGAG 
GGCCGCGAGGAAGCCGTCCGCGCCTACGGCAAACAGATCGAAGAGGCCATCAAGGCCGATCCGCACGTGCTTGCC 
GCGCTGCGGCTGCACTACCTGCGCTGGTTGCTCTTCGACGTCGGATCGGGACTGCACTTCCAGTACCAGGGCATC 
TTCGACACGGACTTCGACAAGTACACCGAGGACGCGGTGCAGCTGTTCAGTCAGACCGGGATCACCACCGTCTTC 
ACGAACCTCGAGGGGTTTCCCGAAGACTGGCGGGAGAACCCGGACGCCTTCGTCAAGTTCGTGCGTGAGCACCAG 
TGCCCGAGCTTTCTGGAGTACGGGGAGTATCCCTACGTCACCGCCGACGAGATCAAAAAGGCGTACGGCTCAAGC 
CGCCTCCCAGACCATGCTGGATCAGATGCAATGACGTCGGTCAGAGTCTGA 

Gene 38 (SEQ ID NO: 3) 

ATGGTGGTAAGCATTTCGGCTCCCACGGTGCCGATACCCCAGGCGATGACGTTCAGCGGTCTGCGGTCAGACATC 
GGACAGAAGCCGACGCGTGGGCAGCACCGTCAACGGGACGCCGCGATCTTCGAACTGCCAGTTCGGCCCATGAGA 
GATGTAGGTCATTTCGACTTCCTCCCGGCGCTTCGCTTCGGTGTCCGACCACCGGATGTCGACGACCAGGTCGCT 
GGCCTCGTAGGTCGCGTGCAGATCCGACCAGTGCGGATCGACACCGGTGGCCATGACCTCGAGGGGACTGACATC 
GTGCGTCGACAGCGTCGCCATCCAACTGCGGTCGCGGACGGCGGGGGAGTTGCTTGGGATGCGCACCCGCACCGC 
GTCGCGCGCTCCTGTCCCGAGGCGCTCCACGGATGCTCCGGTGTAGGCGAACGGGCGCAGGGCGGGATGCAAATC 
GAGGACCGAAGCAAGGTCATCTGCGCCGACGCCAAACCCGAGGCTGCTTTGATGCGCGCCGAACCGACGTAG 

Gene 56 (SEQ ID NO: 4) 

ATGAACACTTCTTCCTCTCTACCTGTCGACACCCTGGACGTCACCGCACCACCGGATGCCACTGAGGTTTACGGC 
TGGGCAGCGCACCCAGACGGTCTGGCCGCCCGTGCATTCGAAGCAGCGGTGCGTGACTGCGCCGGCTACCGGGTC 
CGGGTGCGCGGTGCGCAACGCTCCAACGTCACCTGCCGCCGCTGGGTGGCCATCGAAGCCGCACCCGGCGCCGAC 
GAGCAAGCGTTGGAGCCCGAAGCGGTGCGGCAGCTGGCGCCGCAGATGAGCGTCACGCCTACCACGCGCCGGACA 
GCTGAGATGCTCGACGACGCCGCCTTCGATGCGATCGTCGCGGTGTTCAGTCAACGGGCCCGATGCGAGATGCAA 
ACGCTGTCGGGAGGCAAGTGCCCACGGGCTGCGCGCTGGCGCATTGATTTGCACGGGTGCGAACAGGCCATTGTG 
TGCGGGCAGCACAAGAAAGCGTGGCTGCAGGAGGCCCTAGCCAACCTCTGGCGCGGCATTCAACCTCGCTGCGCC 
CACTGCGGAAGAGTGTTCAACAGCTTCCAAGACGCGGTCAGGATCACCGCGATATGA 

Gene 57 (SEQ ID NO: 5) 

ATGGCCACCAACGACGACCAAGACGACGGGAAGCCACCCATTACCGCGGCCGCTGGCGGTGATGAGACCGCGATC 
GGGGCGGCCGCTGATGAAACCGAGCTCGTCGCGCCGCTCACCGTGCCCGCGTCCGAGTTGGCCTGGTCCCACGAG 
GACAGCGACGCTGGTGATTACTCGTGGGGCCGGGCTGCGGAACGCGCCAGCATCATCGTGCTCGCCTGTGCGGCG 
GTCGCTGTCGTGATCGGTTTGCTGACCTGGCTCGCCTTGCACCTACACGACCAGGCCAAGCCGACAGCCGGCCCG 
ACGGCCGCGCG 

Gene 128 (SEQ ID NO: 6) 

ATGAGCGCCAGGGATCTCATCAACATCGGGGTCTTCGGCGCTCTCTACATCGCCACTGTGTTCGCGATCAACGTG 
TTCGCTTTCATCAATCCGCTCGTCATGTTGGTCGCCCTGGCGGTCAGCATGATCGCCGGCGGCGTGCCGTTCATG 
TTGTTCCTCACCCGGGTGCGACATGCGGGCATGGTGACGGTGTTTGCGATTATCACGGCCGGACTGCTCGCACTG 
ACCGGGCACCCCCCGATCTGCTTCGTGATCACAGTTGCGTGCGCGTTGGTGGCCGAAGTCGTCCTGTGGCTGGGA 
CGCTATCGCTCCCGCACCATGGGTGTACTGGCGTACGCAATCTACGCGGCGTGGTACATCGGGCCGCTGCTGCCC 
ATCTTCTACGCTCGCGATGAATATTTCTCCAGTCCCGGCATGGCACAGATGGGTCCGCGCTACCTCGAAGAGATG 
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GAACGGTTGTTGTCGCCAGCCGTGCTAATCGCATTCGACCTGTCCACGGTGGTATTCGGGCTGATCGGCGGACTG 
CTCGGAGTAAGGTTGCTGCGCAAGCATTTTCAGAGGGCCGGCCTAGCTTGA 

Gene 135 (SEQ ID NO: 7) 

ATGGCGGGGATGCCGGAGGAGGTCGCTGCGCTTCTGCGCGGTTTCCCACGCATCGGCGCGCGCGAGCAGGCGTTT 
GCGTTCTTGACCGTTGACACTGGCGGGTTTCCACATGCGGCGTTGCTGTCGCGCTGCGAGCTCGAGCCTGGGCGG 
GACCCCCAAACACTGATGGCCGCCATAGCTAGCCGACAGACCCGCGCCAACTTGCGGCGTAGCGGCACCGCGGGG 
CTGCTCGCAATCAATGGCACTAGTTGCCACCACCTCAAGCTGCGAGTGGTCGCCTCGCTCGTCGGTCGCGGAATA 
CTCGGATGTGTGTTTGCCGTGACCGAACATAAGCGCGATGACATGGGAATACCCTTGCAGCCTACGCTATTTCGG 
ACCTCGGCCGAGATCTCGGTGCTTGAGGACTGGCCGCGTAGTCGGGCCATGTTCGACCGTCTCGCAGCGCTGCGC 

AGCGCAGCGCGGGAGGTCCTATGA 



Gene 159 (SEQ ID NO: 8) 

ATGCGTTTCGCCCTCCCGACGCGCATCCTGCACTGGCTGATGGCGCCGATGGTCATCGGGCAGCTGCTCATCGGG 
GTGGTCATGATCACGTCGTTGACCTACTATCCGCTGCTGCTGGCCATCCACCGGCCGTTGGGCGCCTTGATCCTG 
GCGTTTGCGGTGGTGCGCCTGGCGAACCGGTTCACCCACCGGCTGCCGCCCTTCCTTGCCACGATGGGCCCCGTC 
GAACGCCGCGTCGCGACATGGTCGGAGTACCTGCTCTATGCCCTGCTGCTAGCCCAGCCCTTGATCGGGTGGGCG 
ATGCTGTCGGCGGCGCGGTTCCCGGTCGTCTTGGTGGGACCCGTGCATCTGCCCGGCATCGCACCGCACAACGTC 
GACGTCTATGCGGCGCTGCGCCAAGCCCACAACGTCGGCGCCTTCCTGCTTTTCCTGACCTTCACGGCCCACGTC 
TGCGCGGTCCTCTTTCATACGCTCGGCCTGCGCGACCGGCTCCTCGATCGCATGGCGCTGTGGCCCACCAAGCCC 

GTCGCCTCGCGGCAGGACGAAATCAAGGCGTGA 



Gene 217 (SEQ ID NO: 9) 

CTGCGCAGGCTGATGGCCGAACGCGGACTGTTCAACACGACAGCGTTGCGGCCACTGCTGGCCGAACGCGGGGTG 
CAGCTGTCGGCCAGCCAGGTCTACCGGCTCGTGACCGAGAAACCGGAACGGTTGAGCCTGCCCACCCTGGTGGCA 
CTGGTGGACATTTTGAGGTGTGCGATGGACGAGTTGATCGAGATCGTGCCCGCCACAGCTGCCTCGGCGAAGAAG 
GCCGCGGGCGCACCGGAGCGCAGCAAACCGGTCAGGACGCGGGAACTTGGTGGCCACCGCCCCGTCCGGGCCAAG 

ATCGTCGACGCGGATTCCTAG 



Gene 218 (SEQ ID NO: 10) 

ATGCGCGGAAACCGCAGCGAGTTCGTGACGGTGATCGTCACTGCAGTGGGCGCGATCGAGCCGCACCTGAGCCAC 

GACGATGTCCGCACCGCGATCGAGGGGATGGGCCTGTCGGCCGCGCAGTTGCAGAGGCTGTCTAGAACGCTGCGG 

CGCGACGGTAGCGTGCTCACCGGGCCCGGCGGCAGCGACTGCGCCGCCGACATCGAGCAGCTGATCCTGTGTCTG 

CGCCAACTCGGCGCCATGCGTGTTCGAGCGCCGCGGTGTGCCCAGTGCGGCCGCAACGATTCCGAAACCTACTCG 

CGCAAGCTCAAGAAGCGCATCTGCCGAGCCTGTTCGATGCAGGGTTGGCAGCCGGCTGTCGGTGAATGCCCGGGC 

TGCGGCGCGGTGGACAAGTTGATCTACCGGCCGCGGCACGGCGATGGCCTGTTGTGTCGGAGGTGCAAGCCCGAA 

CCCGACGTCGATCACGCCGCCAAGGTTCGTGACGGTATCGCGCAACTGCGGACCGGGCTTTCGGCCACCGAGATT 

GACCGGGTGGCGTCGGTGTTCGGCACGGCGGTCGCGCAGCGCGAGCTTAACTGGATCTTGCAGGACACCCCCGGA 

GTGTTTCGCGGTGAGATCGCCCACCGCTCGGCGGTCTCGGTGCGGCTCGCCGAACTACTTGTCGCTGCCGGTGCC 

GACAATGTGCGCCTTCCGCAGTGCCCGTTGTGTTTGCGCACCGTGAAGCTCGGCAGCCAGATTGACGGGTTGCGC 

TGCTGCCATACCTGCTGGGGTCACCACTTCAGCCGCGGCACCTGCGCTCGTTGCGGTTGCCAGCGTCACCTTATC 

AATTATCACGGTGCCGGCGAGCGCCTCTGTCACCGTTGTTTCGAGCATGATCCGGTCAATCATGAGCCGTGTACA 

CGGTGCGGTCGTGTGGACTTCATCAACCACCATGACGGCCAAGCGAAGCTCTGCCGGCGCTGCTACCCGGCACCC 

ACCGCGGTCTGCAGCTCGTGCGGACGTACTCGCCCATGCACCCGCACCCGGACGGGAAAGCCGATCTGCGGCACC 

TGCTCGGCCAAACAGCGCCCACCCCAACCCTGTTCGGTATGCGGCAACATCCGCTCCGTGCACACCCGGACTGAC 

GCCGGTGAGCCGGTGTGTAACCCGTGCGCACGAAGTCGGGAACCGTGCGCGCGGTGCGGCAAAACGCTGGGGGTC 

TCGGCGCGGCTTGCCGGGGTCGGGCCGCTGTGCTCGGCCTGCCTGCAACGTGAACCCGCCTATTTCACCGACTGT 

GTGCAATGCGGCGCCCATGGACGGACGTACCACCGTGGGCTGTGCCCGGCCTGCGCCTGTCCCGGTGAGCTCCGC 

GAATTGTTCGCCAAGAACGGCGAATTGAGCGGCGCCGCCAGCCGCATCGTCGAGGCGTTGCTGCAATGTGACGCC 

ATGCCGGTGCTGCGATGGGTCAGACGCATGCGATCGAACAGTGAACTGCCCGCGCAGCTCGCCGAACTCGGCGAC 

ACCCTCAGCCACCACGACCTCGATGACCTCCCGGCCAGCAAATCCGTGGAATGGCTTCGCAACATCCTGGTGACC 

GCCGAGGGTCTGCCAGACCGCGACCCCTATCTGCACCGCACCGAGCAGTACATCGCCGCCCGGCTGGCCACCATC 

AGCAACCGCGACGATCGCGCGGCCGTCCGCGCATTCAGCGAATGGAATCATTTGCGTAAACTCCGGGCCCGCGCC 

GACAAAGGACCACTCAAACGCAACCACGGCCTCGCCGCCCAGATCATGGCCGCCGCCATCACCGACTTCGTCTCC 

GAACTCAACGCGCACGGACTGGCCTTGGCCTCATGCCAGCAGGCGTTCGTCGACGACTGGTTGGTGCGCAACCCC 

ACTCGCCGCCAGATCCACCAATTCCTCGCCTGGGCGGTCCACCGTGGCTACGCCCACGACGTCGCGGCTCCCGTA 

CCGCAAACCCGCCGCACCCGCCACACCCTGCCCGGCGACGACGAACGATGGCGCCTGATCCAATACCTGATCGAA 

CACCCCGACTTGGAGACGCGCGATCGGGTCGCCGGGCTGCTCGTGCTGCTCTACAGCCAACCCGCCGCCCGCCTG 
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GTCACCCTCAAGGTTGCCGACGTCACCATCACCGACGACGCGGTCCAACTCACCCTCGGCGCCGTCCCGCTCACC 
GTGCCCAGCCCCGTCGACCGCCTGCTCGCCGATCTCGTACAGCAGCGCCGCGGATACGCCGCGGTCACCGTGGGC 
ACCAATCCATGGCTGTTTCCCGGAGGACGCTCCGGTGGGCACCTGTCCGCCAACCAAGTGGGGCTGCGGCTCAAA 
CGAATTGGCATCTCCCCCCGGATCGCCCGCAACACCGCGCTGATCGACCTCGCCGGCGAACTGCCCGCTGTCGTG 
CTCGCCAAACTCCTCGGCTTCAGCATCAAACGCGCCGTCACCTGGAGCGAAGAAGCCGGCAACACTCGCCCCCGC 
TACGCCGCCGAGGTCGCCCGCCGCAACTCGTGA 

Gene 219 (SEQ ID NO: 11) 

GTGTCAACATCTACTGAGCGCCGTTTGCGCTTACAGGTCGCCGTTCACGAGAGCTGGGCGCGCACCGAAAACCGT 
TCCGCGCGAACGCATAACGCCCGTAAGGCGGCATGGGACCGCTTCGAAAAGCAGGTCGATCCCGAGGGCAAGCTA 
CCCCCCGCCCTGCGCGCCAAGATGGCCGAGAACGCCCGCGCGGCCCACTTCAAGAAGATGGCGTTGAAGTCCGTC 
GAGTCCCGGCGCCGTCGCCGGGACGGGGTGGCGGCGTGA 

Gene 228 (SEQ ID NO: 12) 

GTGCCATACGCCGAATCGCCCAGGACCCGCACCGGGGGTGTGTTCACCCTCGAGCAGGCTCAGCCCGACGACGGC 
CTCGTGGTTGTCCGCGCCGCTGGCCTTGGTCAACGCGCAATCGGTGATGATTCCGGTGTCGGGCTCGACGGCAAG 
GTGGGCTTTGAAGCCGTCCTGGCGGCGGTGCACCGTCTTGTGAGCGTGCCGCGTGTCGGCATCGACGGTGGAGAT 
CACGCGATCCCCACTGACCTGCTGCGCGATGCGCCAGTGCCCGTCGGTGCCATCAGAGCCCTCGACCGGTTCAAC 
GTCTTGACCGGCGATCAACGCCAACAACGCCACCGCCTCAGCAGCCCGCGGCGCGAGTTCCTGGTCAGGCAGATA 
GCCCAGCACCCGGTGAGCATCACCGACCAAACCATCCACCAGCCGATCCCGAGCGGCCTTATCCTCCCACGCAAT 
CGCGGGTTTCCCCGGATCGTCGTAATCATGGGCGCTGCAGTGGGCTTCGATCACCGCTGCAGCGCCAGGGACTTC 
GCGGCGCACTCGTCGGATCGCGGCGATCAACTGCGTCACGGTGTCCTGCGTGGCCACCGCATCGTCGAGCACCGT 
GGAATCCAAGGCCCGCCGTGTCTTGCCCGCCAACACCCCGGTCTCGGCCACCACCGTCTTGACCGCCTCGAAGAT 
CCGGTTGGGCCGATCCGAAGCCGCCAACCGACGCCGCCAATACGTCAACGTCGTCGAATGAAACGCGCCCGCCGT 
GATCGGCAACCCGCACGCTGCTTTCCAGCGCAGATCGAAAGTCACCGCATCCACGGTCTCGTTATCCGAAAAACC 
GTGCAGGGCCTGCAAGGTGATCACCGAGGCCATCACCTCAGCCGGCACGCTGGGCCGGCCCCGCTGCGACGGGAA 
CAAGTCCGCGAACATCTCCTCGGGAAACAACTGGCTGCGGTGCGCCGCCAGGAACGCAAACATGCTGTCGGCCTT 
CAGAAGATGCCCGGCAACCGACTCCGCATCCAACAACTCACGCTGATCATCAGAGCGACCCTGCACCCAACAATC 
ATCCCCAAAACCCCAGGACAACTCGTCCCGCCACGCGGAATTAATTCAGCAGGCTCCTAG 

Gene 240 (SEQ ID NO: 13) 

TTGGTCATTGCGCTAGCTGCCTTGTGGAGCATCCGTTTGGCCTGGCACATCCCGTTCGAGCGAGCAGCAGTGTTG 
GCACTGGCGTTTATGTGTGCCCAGTTGGTCCTGGCGCTCGGGCCGGTGGACGGGTGGCTGAGCCCATTGCTCCAC 
GACATGACGGGCGTGTGGAACCTCGAAGACCTCATCGGCCATCTGCTCTACGTGTACGGCTTGTTCTCGATCATG 
TATCTGGTCGCTGACCACTGCGACATGACGCCGGGTCAGCTCAGGTGGTTCGTTCGGAACCGGTTGGAACTGCCG 
TCGGTCGTGATCTGCGCCGTCATGATCGCGGTCTTCGTCGCAGGCGACATCGGCGAGACCTGTGTTCCCGATGTT 
GTGGCCACAGAACACACGCCCTGGCTCCGCGTCTACTGGTTCGTAATGATCGCGGCTCTTGCGTACATCATTGTC 
TCTACCGGTCGAATCCTGTTGATCCTGAGGCAGCACCCACGCTCGAGGCATGCCGCCACGGCCTATCTCGTAGCG 
CTCGGTATCACTGGCGCGTGCTGCGTGGTTTTCATCATCGGAATCCCTTGGCTGCAATGGCTTCTCGTGCGGTGC 
GAGGTAGTCGGCTATGCGGTGGCCGCCTCGTACTCCTGGCGTAACAAAGTGGCTTACTTTCGTGGACGCTAG 

Gene 241 (SEQ ID NO:14) 

TTGCACGAAATCCTCCGGTTTGGCGGGAAAACCGACGAATTGATCGGTTTTGCCCGCGCTTTGTCGGTTCAGACT 
GCTACCCTGCCGGGCATGTCTTCGCATTCGCCTGTGTCGGCCGCCGCCCTGGCCAGCCGATTGCGGATGATCATG 
GGCGACCGCAAGCTGTCCCGTACCCGTCTTTCTCACGAGACAGGTATCAGCCGCCCGAGCCTTTCTAGCAAGCTC 
GATGGCAAGGTCGAGTTCACCTACAGTGAGCTACTTACGATCGCCCAGGCGGTCGATGTTCCGCTGGACAAGCTG 
CTCGCCGGAGACGACGATGAGCGGCCCTTCCGCCTGAGTGACTTGAGACCTCGACCCGATCGACCTCTGTGA 

Gene 250 (SEQ ID NO: 15) 

ATGGTTGCGGCGCAAGGCTCCTCGATGCTAACCGCTGCCGATTTCGCCGCGCAATGGGCCGATGTTCCCCCGTGG 
GAACCGCCGGACGAACCACCGCAGCGAAACGGCCAACGACAGCAGCAGGCAAGCGCCGAGCCGACCACGTGGGAG 
GCGTTCGATCTCGGACCCTACCTGCGCGGCGAAATCGAACGCCCACATCCCGGTATCGGCATATCACGCTCCGAC 
GGGCAGCGGTCGCTCTACCCTGGTCGCGAGCACGCCATAGTCGGTGAAACCGAAAGCGGTAAAACCTGGTTCGCG 
TTGGGCTGCGCCGCCGCAGAACTCAACGCCGGCAACGACGTCGTGTATATCCACTACGAAGAACCCGACGCGACG 
AGCACCGTCGAGAAGCTGTGCTTGCTTGGGGTCGACCCCGCGGTGATCAAGGCCCGGTTTCGGTTCGTCGCTCCC 
AGCCGCCCCGTCCGTGAGGAGTGGCTGAACGCACTACTTGACCCTTCACCGACGCTGGTCATCCACGACGGCGTC 
AACGAAGCGATGGCGCTGCACGGCGACGAGATCAAGGCCGTCGAGGGCGCCGCGGGCGTTTCGCCGGCCGACTGA 
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Gene 251 {SEQ ID NO: 16) 

ATGGTGCGCGACGGCAGCCGCCGCGATGCCTACGGTTCGGTGCATAAGGGCAACGCGCTCGACGGGGCTCGGTTC 
GTGCTCGAGAACTCGGCGCCGTTCGGCCGGCGGCTGCGCGGCGTCTCCTACGTCTTCGTGACCAAAGACCGCCCC 
GGGCATCTACGGGCCAACGGGCGCGCAACGAAGTCGCCCGGCAAGACGTTCATGGGAACTCTGGTCGTCGATGAC 
TCGCAGGCGTTCGGTCCTGACTTCACGATGCGGTTCTTCGCGCCCAGGGACGACGACGTGCCTGAGAGCGATCCG 
AACGCCGAGCTGGCTGACGCTGTCTTTCGCGTCGTTGCTGCGGCTCCCGACCACGCTGTTGGGTCGATGCGGCTG 
TTGTTCGCTGAGTTACGCAACGTCGACATCCAGTTCCGTGACGACGATGTGCGCGACGTCGTCGATGACCTTGTG 
GTGTCAGGCCGTCTCGTAGAGATATCAGGCAAGCGTGGCGCCAAGGGGTTCAGGGCCGTTGTGGAGGACGCCGAT 

GGGGACAGCACGTGA 

Gene 252 (SEQ ID NO: 17) 

ATGACCACCGACAACCCCACGCCCTCTGATGACCAGGCACTGGCCGCCCTCTACGCCACAGCACTCGGCGTGCTC 
CTGGCCGGCCTCGTCAACGACGGACGCCTCACGACCGAGATCGAGCGCATCATCGCCGCCGGCGAGAAAGTCACC 
GCCGGCGTCCTCGGCTTCCTGACCGCAGCAGCCGCCAACGCCTACGAATACGAGCACGGCAGCCGAGAAGCCGCC 
ATCGACGCAGTCACCGCAGACCTGGCCACCGTGCTGCTCGCCGCCGGAGAGGGACAGCCCTCATGA 

Gene 253 (SEQ ID NO: 18) 

TTGACCGCGTTGACGGCGTTGCGCGACGTCCTGGCGGCGGCGATCGATGAATGCGGGTCGAAACGTGATTTGGCC 
GCGTTGTTGCGGCAGTTCACCGCTGTCCTGGCGCAGATCGAGGCGGCGCGGGTACGGCCACCGCAACGTCGGATT 
GCCGATGAGATTGCGGCCCGGCGGACAGCTCGGCAGGCCGCGGCCGCTGCCGATGCGAAGAGCGCGGACCGCTGA 

Gene 254 (SEQ ID NO: 19) 

ATGAGCGACGAGTTACGCCAGCGCTACAAGGTGATTTTCGATGCAGTCCGGGTGAGCGAAATCGAGATCACCCCG 
GATCTTGCGCGGTGCCTCGTGCACTGGCTCGGTGATTACATCCGGCTCAAGCAGCAGCCTGGGCAGCCCGGTGTC 
CCGGAGGGGTTAGTTGCGGCGCAGACGGCGCTTGCCGAGGCGTACGCCGCGGTTACTCACTCGCCTCGAAGCGAG 
CGGGATCGCCCGATCGGGGCTGGATTCGTATTCTCAGCCCATGACGCGTGGGTGGGCACTGCGGAAGCCGCTGAG 
ATGCTCGGGATCAAGGCGGGCAGCGTCGGTTGGCTTTGCCGGGAGAGTCATCTTGAGCACCGGAAAGTTGGCCGG 
CAGTACATGATTTCGACCGCATCGATCGAGGACTACAAACGCCGCAAGGCTGAAAGGAGCGCGTGA 

Gene 255 (SEQ ID NO: 20) 

ATGGTCAACGTGCCGCGTGCGGAACTTGCGCGGCTGGTGGGGGTTTCGCCGGACGTCGACGATCTAACGTTGCAG 
CAGGCCATCGATTCCAAGCTCGCGCAGAATGAGGCCGAAAAGCACGCTCACGCGGTGTCTGCGGCCGAGCAGCGG 
GCCCGCGCGGATGACCGGCGAATCGTCATCGCTGCCTACAACGAAGGCCGGATTCCGCAGAGCCGCATCGACTTC 
TGGTGCGAAGCAATGCAACGAGACCGCGCCGGCAACAGGGCTATCCTCGCGGCTTTGGCGCCGGGACTGGCCCCG 
CCTGAAAAGCTCCCTACTGACCCGCAGATCGAACATGTCCACGCGAAAGTCCTTGCTCGGATGGGCATCCGGCCG 
CCGGCATCTGCTCCCACATCGCAGACTGTCGCTGCGTCATCGCCACCGCCGTCACCAGGCGTCGATGATTTGGGC 
ATACCGATCGCGCCGTTGCCGCCACCTGTGCGCATCGTGCGCATCGTGCACGGCAAAGATCCGGCCACGTGGTCC 
AAAGAAGAGCGCGATAACGCGCTGCTGTACGGGCTCGGCCCCCGGTTCGCCGCAGCGGCGGCGGCGCGTGGGATC 
CCACGCCCACCCGGAGGCTCCGGGTACTACCAGCCGACCGGCATCGAGCCCTACGAGCCCGTCGACCTGGGTGGC 
GGTCAGATCGAGTGGCGCGCCAAGCCCGACTACCGGCCGCGGGGTGACTGA 

Gene 256 (SEQ ID NO: 21) 

ATGGCATACCGAATGAGTCCCCGCGTCGAGATGCTGGCCGTCAAGGACCAGAACGGGATCATTTGGCATCACTAC 
CAAAGACCTGTCGGGGGTGCCCGCAACCTTGGTCCGATCATTGCGTGGATTGGCCCTGACTACCGGGATCGCTGG 
CTACGCATGGGCCTCATCGAGGAGATCCCCGACGACGCCGCGGCCGCCCTGTCACAGCCCCCGCCCAGCGATGCA 
GTCGCCGGCCCCAATACCGATCTCGTCGACGAGTGCATCGCCGCGCTCGACCGTTTCGATGTGCCAGCCGATGCC 
GGCGCCCCGACCGCGCGGAAAGCCCTGCGCGACAGGGGGCAAGCCTGGGGCAACGAGACCATCGCTGCTGCTGTC 
CGCGCGCGCAAGGCCCGTGCCGCGCCGTCCGGGACGCCGGCAGGGTCATGA 

Gene 257 (SEQ ID NO: 22) 

ATGAGCACCACGACGGTGCCAGTCGGCACGACACCCGCTGCGATCACAGGGATTCCGCCGGACGTCGACTCGGTG 
CAAGTCCTCAACTCCAGCGAGGGGCTCGGTGATGCCGCCGGCGTCGACATCGTCGTCAACAACTCCGGAGGCTGT 
TCGCTGGACCCGCAGACGGGGATCCGGCTCAAACCCGGCGAGTTCTTCGTGTTCTCGCTACGCCAGCCACATGGG 
GGCCCGGCCGNTTGCCGCTGTACGCGGTCGCGGCCGGCCCTGGTGGTCAGTTGA 

#481 (SEQ ID NO:23) 

TCAACTGACCACCAGGGCCGGCCGCGACCGCGTACAGCGGCAANCGGCCGGGCCCCCATGTGGCTGGCGTAGCGA 
GAACACGAAGAACTCGCCGGGTTTGAGCCGGATCCCCGTCTGCGGGTCCAGCGAACAGCCTCCGGAGTTGTTGAC 
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GACGATGTCGACGCCGGCGGCATCACCGAGCCCCTCGCTGGAGTTGAGGACTTGCACCQAGTCGACGTCCGGCGG 
AATCCCTGTGATCGCAGCGGGTGTCGTGCCGACTGGCACCGTCGTGGTGCTCATGACCCTGCCGGCGTCCCGGAC 
GGCGCGGCACGGGCCTTGCGCGCGCGGACAGCAGCAGCGATGGTCTCGTTGCCCCAGGCTTGCCCCCTGTCGCGC 
AGGGCTTTCCGCGCGGTCGGGGCGCCGGCATCGGCTGGCACATCGAAACGGTCGAGCGCGGCGATGCACTCGTCG 
ACGAGATCGGTATTGGGGCCGGCGACTGCATCGCTGGGCGGGGGCTGTGACAGGGCGGCCGCGGCGTCGTCGGGG 
ATCTCCTCGATGAGGCCCATGCGTAGCCAGCGATCCCGGTAGTCAGGGCCAATCCACGCAATGATCGGACCAAGG 
TTGCGGGCACCCCCGACAGGTCTTTGGTAGTGATGCCAAATGATCCCGTTCTGGTCCTTGACGGCCAGCATCTCG 
ACGCGGGGACTCATTCGGTATGCCATGTCAGTCACCCCGCGGCCGGTAGTCGGGCTTGGCGCGCCACTCGATCTG 
ACCGCCACCCAGGTCGACGGGCTCGTAGGGCTCGATGCCGGTCGGCTGGTAGTACCCGGAGCCTCCGGGTGGGCG 
TGGGATCCCACGCGCCGCCGCCGCTGCGGCGAACCGGGGGCCGAGCCCGTACAGCAGCGCGTTATCGCGCTCTTC 
TTTGGACCACGTGGCCGGATCTTTGCCGTGCACGATGCGCACGATGCGCACAGGTGGCGGCAACGGCGCGATCGG 
TATGCCCAAATCATCGACGCCTGGTGACGGCGGTGGCGATGACGCAGCGACAGTCTGCGATGTGGGAGCAGATGC 
CGGCGGCCGGATGCCCATCCGAGCAAGGACTTTCGCGTGGACATGTTCGATCTGCGGGTCAGTAGGGAGCTTTTC 
AGGCGGGGCCAGTCCCGGCGCCAAAGCCGCGAGGATAGCCCTGTTGCCGGCGCGGTCTCGTTGCATTGCTTCGCA 
CCAGAAGTCGATGCGGCTCTGCGGAATCCGGCCTTCGTTGTAGGCAGCGATGACGATTCGCCGGTCATCCGCGCG 
GGCCCGCTGCTCGGCCGCAGACACCGCGTGAGCGTGCTTTTCGGCCTCATTCTGCGCGAGCTTGGAATCGATGGC 
CTGCTGCAACGTTAGATCGTCGACGTCCGGCGAAACCCCCACCAGCCGCGCAAGTTCCGCACGCGGCACGTTGAC 
CATGCCCATCACGCGCTCCTTTCAGCCTTGCGGCGTTTGTAGTCCTCGATCGATGCGGTCGAAATCATGTACTGC 
CGGCCAACTTTCCGGTGCTCAAGATGACTCTCCCGGCAAAGCCAACCGACGCTGCCCGCCTTGATCCCGAGCATC 
TCAGCGGCTTCCGCAGTGCCCACCCACGCGTCATGGGCTGAGAATACGAATCCAGCCCCGATCGGGCGATCCCGC 
TCGCTTCGAGGCGAGTGAGTAACCGCGGCGTACGCCTCGGCAAGCGCCGTCTGCGCCGCAACTAACCCCTCCGGG 
ACACCGGGCTGCCCAGGCTGCTGCTTGAGCCGGATGTAATCACCGAGCCAGTGCACGAGGCACCGCGCAAGATCC 
GGGGTGATCTCGATTTCGCTCACCCGGACTGCATCGAAAATCACCTTGTAGCGCTGGCGTAACTCGTCGCTCATC 
AGCGGTCCGCGCTCTTCGCATCGGCAGCGGCCGCGGCCTGCCGAGCTGTCCGCCGGGCCGCAATCTCATCGGCAA 
TCCGACGTTGCGGTGGCCGTACCCGCGCCGCCTCGATCTGCGCCAGGACAGCGGTGAACTGCCGCAACAACGCGG 
CCAAATCACGTTTCGACCCGCATTCATCGATCGCCGCCGCCAGGACGTCGCGCAACGCCGTCAACGCGGTCAACG 
CATCACCGGACTTCGCCGCCTTAGAAACCGAATTACGCGGTGTTACAACGTGACTCGTAGTTCCAGCATTACGCC" 
TGACCATCAGTCAATCATCCCCTTGACGTGTGGAAATCTGCCAGGGGAGAGAAACAAGCGACCCGGCGGCGGTCG' 
CCGAGGGGCCCCCTCCCCTCAAGAAAATCGGCGGGTGGGGTCGACGTGTGCTCCTCGGGCATTACACGTCGGTGC 
TTGGGCGTGGGTCCGATCGCAGGCGCGCACCGTTGGTCGGCGGTGGCTCTGTGTTCTTCTCGGCGTGGGTCGTTG 
TGTCTGGTGTCGCGGGTGACCGGTCGTGGCCGGTAGCTGTTCATGAGGGCTGTCCCTCTCCGGCGGCGAGCAGCA 
CGGTGGCCAGGTCTGCGGTGACTGCGTCGATGGCGGCTTCTCGGCTGCCGTGCTCGTATTCGTAGGCGTTGGCGG 
CTGCTGCGGTCAGGAAGCCGAGGACGCCGGCGGTGACTTTCTCGCCGGCGGCGATGATGCGCTCGATQTCGGTCG 
TGAGGCGTCCGTCGTTGACGAGGCCGGCCAGGAGCACGCCGAGTGCTGTGGCGTAGAGGGCGGCCAGTGCCTGGT 
CATCAGAGGGCGTGGGGTTGTCGGTGGTCATGGTGTGCCTTTCGGGTTGGGGTGGATGGGGTGTTGCTTTCTGGG 
TCGGCCGCGCTGTTGGGTGCGGAGCTGGCCCGCTACGACGCCGTGCGGCCGGTGTCTGGCGGGTAGGGCGTTGAA 
CCATGCGCGGCAGCGGTCGGCGGCCGGACACCGCGAACACAGGCCGAGGACCTGGGCGTGGCGCTGCTCAACGAC 
TTCGGGGGCCTCGTTCGGTGCTGCTTCGTCGAACAGGTGATGCCGGCCGCGGCATCTGGCACCTGGCAACGACGG 
TGCAGCGGCCAGCGCTTCGAGGAGGTGGTGCAGCGCGGTCATCGGGTGGCTCGGTTCAACGGGGTCGTCCCTCCG 
GGATCGGGTTTTCTTGACTGTTTTCCGACTGCGTCCCGCGACCGCGTCCTGCGTCCCCCCTACGGGGGGTGGGAC 
GCAGTCGGACGCAGTCGCAGTCCGCTTGAACGCCACTGCGTCCGGACGCGGTGGGACGCAGTCGGACGCAGTCAC 
GTGCTGTCCCCATCGGCGTCCTCCACAACGGCCCTGAACCCCTTGGCGCCACGCTTGCCTGATATCTCTACGAGA 
CGGCCTGACACCACAAGGTCATCGACGACGTCGCGCACATCGTCGTCACGGAACTGGATGTCGACGTTGCGTAAC 
TCAGCGAACAACAGCCGCATCGACCCAACAGCGTGGTCGGGAGCCGCAGCAACGACGCGAAAGACAGCGTCAGCC 
AGCTCGGCGTTCGGATCGCTCTCAGGCACGTCGTCGTCCCTGGGCGCGAAGAACCGCATCGTGAAGTCAGGACCG 
AACGCCTGCGAGTCATCGACGACCAGAGTTCCCATGAACGTCTTGCCGGGCGACTTCGTTGCGCGCCCGTTGGCC 
CGTAGATGCCCGGGGCGGTCTTTGGTCACGAAGACGTAGGAGACGCCGCGCAGCCGCCGGCCGAACGGCGCCGAG 
TTCTCGAGCACGAACCGAGCCCCGTCGAGCGCGTTGCCCTTATGCACCGAACCGTAGGCATCGCGGCGGCTGCCG 
TCGCGCACCATCGGGAGGTGGTCGCACGCCAGCGTGGCCGCGCCGACACGTAGGCATGGCAGGCATCAGTCGGCC 
GGCGAAACGCCCGCGGCGCCCTCGACGGCCTTGATCTCGTCGCCGTGCAGCGCCATCGCTTCGTTGACGCCGTCG 
TGGATGACCAGCGTCGGTGAAGGGTCAAGTAGTGCGTTCAGCCACTCCTCACGGACGGGGCGGCTGGGAGCGACG 
AACCGAAACCGGGCCTTGATCACCGCGGGGXCGACCCCAAGCAAGCACAGCTTCTCGACGGTGCTCGTCGCGTCG 
GGTTCTTCGTAGTGGATATACACGACGTCGTTGCCGGCGTTGAGTTCTGCGGCGGCGCAGCCCAACGCGAACCAG 
GTTTTACCGCTTTCGGTTTCACCGACTATGGCGTGCTCGCGACCAGGGTAGAGCGACCGCTGCCCGTCGGAGCGT 
GATATGCCGATACCGGGATGTGGGCGTTCGATTTCGCCGCGCAGGTAGGGTCCGAGATCGAACGCCTCCCACGTG 
GTCGGCTCGGCGCTTGCCTGCTGCTGTCGTTGGCCGTTTCGCTGCGGTGGTTCGTCCGGCGGTTCCCACGGGGGA 
ACATCGGCCCATTGCGCGGCGAAATCGGCAGCGGTTAGCATCGAGGAGCCTTGCGCCGCAACCAT 
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Gene 10 (SBQ ID NO: 24) 

VRPHTGGRRISIYWTWSYPWESQRDIQTLDNRFSTMTEVRRAAWPRYEGPDWDDAHFLQGIAGTLELFHRSTLRF 
QELAGEATGQQVAVFQRVDQAGYRLVIDERIIADTDTLMVFGLDHLAGEDEAEPGEISAIRAWLEREGTCLLIiAP 
HHDVGGTDDMAQRQVEYLHHGDPLVPRQQRFSAYTRSLMKGLDVPVRNRWGLHPARVAATGQMAPLTCFRDLDAP 
GLLDDVTTLNFHPHLPHYELTAPESDGLRVLATQRVDPARPHPFTEAGNSEFNALIWMPPHAERAGDIVLVDSTN 

FTTLFGGSDSLRNFWHNLATMR* 



MVATEHEWSKPAALAIPREGYFELERGRYGPLYPRTPACYGFSIIAKVKEGREEAVRAYGKQIEEAIKADPHVLA 
ALRLHYLRWLLFDVGSGLHFQYQGIFDTDFDKYTEDAVQLFSQTGITTVFTNLEGFPEDWRENPDAFVKFVREHQ 
CPS FLEYGEYP YVTADE I KKAYGS SRLP DHAGS DAMTSVRV* 



MWSISAPTVPIPQAMTFSGLRSDIGQKPTRGQHRQRDAAIFELPVRPMRDVGHFDFLPALRFGVRPPDVDDQVA 
GLVGRVQIRPVRIDTGGHDLEGTDIVRRQRRHPTAVADGGGVAWDAHPHRVARSCPEALHGCSGVGERAQGGMQI 

EDRSKVICADAKPEAALMRAEPT* 
S?SSSLPVDTLDVTAPPDAM 

EQALEPEAVRQLAPQMSVTPTTRRTAEMLDDAAFDAIVAVFSQRARCEMQTLSGGKCPRAARWRIDLHGCEQAIV 

cgqhkkawlqealanlwrgiqprcahcgrvfns fqdavritai * 

Stnddqddgkppitaaaggdetaigaaadetelvaplwpaseiaw 
vawiglltwlalhlhdqakptagptaa 

MSARDLINlGVFGALYIATVFAINVFAFINPLVMLVA 

TGHPPICFVITVACALVAEWLWLGRYRSRTMGVLAYAIYAAWYIGPLLPIFYARDEYFSSPGMAQMGPRYLEEM 

erllspavliafdlstwfgliggllgvrllrkhfqragla* 
Smpeevaallrgfpriga^ 

LLAINGTSCHHLKLRWASLVGRGILGCVFAVTEHKRDDMGIPLQPTLFRTSAEIS^/LEDWPRSRAMFDRLAALR 
SAAREVL* 

mrfalptmlhwLapmvigqlligvvmitsltyypll^^ 

ERRVATWSEYLLYALLIAQPLIGWAMLSAARFPWLVGPVHLPGIAPHNVDVYAALRQAHNVGAFLLFLTFTAHV 

cavlfhtlglrdrlldrmalwptkpvasrqdeika* 
SLaerglfntta^ 

AAGAPERSKPVRTRELGGHRPVRAKIVDADS * 



MRGlTOSEFVTVIVTAVGAIBPHLSHDDVRTAIEGMGLSAAQLg^SKTijtwi^ovijiv a rv 3 oouw«wx C ,wi JJ .-w- 
RQLGAMRVRAPRCAQCGRNDSETYSRKLKKRICRACSMQGWQPAVGECPGCGAVDKLIYRPRHGDGLLCRRCKPE 
PDVDRAAKVRDGIAQLRTGLSATEIDRVASVFGTAVAQRELNWILQDTPGVFRGEIAHRSAVSVRLAELLVAAGA 
DNVRLPQCPLCLRTVKLGSQIDGLRCCHTCWGHHFSRGTCARCGCQRHLINYHGAGERLCHRCFEHDPVNHEPCT 
RCGRVDFINHHDGQAKLCRRCYPAPTAVCSSCGRTRPCTRTRTGKPICGTCSAKQRPPQPCSVCGNIRSVHTRTD 
AGEPVCNPCARSREPCARCGKTLGVSARLAGVGPLCSACLQREPAYFTDCVQCGAHGRTYHRGLCPACACPGELR 
ELFAKNGELSGAASRIVEALLQCDAMPVLRWVRRMRSNSELPAQLAELGDTLSHHDLDDLPASKSVEWLRNILVT 
AEGLPDRDPYLHRTEQYIAARLATISNRDDRAAVRAFTEWNHLRKLRARADKGPLKRNHGLAAQIMAAAITDFVS 
ELNAHGIJVIASCQQAFVDDWLVRNPTRRQIHQFLAWAVHRGYAHDVAAPVPQTRRTRHTLPGDDERWRLIQYLIE 
HP DLETRDRVAGLLVLLYSQPAARLVTLKVADVTI T DDAVQLTLGAVPLTVPS PVDRLLADLVQQRRG YAAVTVG 
TNPWLFPGGRSGGHLSANQVGLRLKRIGISPRIARNTALIDIAGELPAVVLAKLLGFSIKRAVTWSEEAGNTRPR 

YZkaRVARRNS* 



Figure 3-1 



WO 2004/074310 



PCT/IB2003/006509 



8/106 



Gene 219 (SEQ ID NO:34) 

VSTSTERRLRLQVAVHESWARTENRSARTHNARK^ 

ESRRRRRDGVAA* 

Gene 228 (SEQ ID NO: 35) 

VPYAESPRTRTGGVFTLEQAQPDDGLVWRAAGLGQRAIGDDSGVGLDGKVGFEAVLAAVHRLVSVPRVGIDGGD 
HAIPTDLLRDAPVPVGAIRALDRFNVLTGDQRQQRHRLSSPRREFLVRQIAQHPVSITDQTIHQPIPSGLILPRN 
RGFPRIWIMGAAVGFDHRCSARDFAAHSSDRGDQLRHGVLRGHRIVEHRGIQGPPCLARQHPGLGHHRLDRLED 
PVGPIRSRQPTPPIRQRRRMKRARRDRQPARCFPAQIESHRIHGIiVIRKTVQGLQGDHRGHHLSRHAGPAPLRRE 
QVREHLLGKQLAAVRRQERKHAVGLQKMPGNRLRIQQLTLI IRATLHPTI I PKT PGQLVPPRGINS AGS * 

Gene 240 (SEQ ID NO:36) 

LVIALAALWS IRLAWHI PFERAAVLALAFMCAQLVLALGPVDGWLSPLLHDMTGVWNLEDLIGHLLYVYGLFS IM 
YLVADHCDMTPGQLRWFVRNRLELPSWICAVMIAVFVAGDIGETCVPDWATEHTPWLRVYWFVMIAALAYIIV 
STGRILLILRQHPRSRHAATAYLVALGITGACCWFIIGIPWLQWLLVRCEWGYAVAASYSWRNKVAYFRGR* 

Gene 241 (SEQ ID NO: 37) 

LHEILRFGGKTDELIGFARALSVQTATLPGMSSHSPVSAAALASRLRMIMGDRKLSRTRLSHETGISRPSLSSKL 
DGKVEFTYSELLTIAQAVDVPLDKLLAGDDDERPFRLSDLRPRPDRPL* 

Gene 250 (SEQ ID NO: 38) 

MVAAQGSSMLTAADFAAQWADVPPWEPPDEPPQRNGQRQQQASAEPTTWEAFDLGPYLRGEIERPHPGIGISRSD 
GQRSLYPGREHAIVGETESGKTWFALGCAAAELNAGNDWYIHYEEPDATSTVEKLCLLGVDPAVIKARFRFVAP 
SRPVREEWLNALLDPSPTLVIHDGVNEAMALHGDEIKAVEGAAGVSPAD* 

Gene 251 (SEQ ID NO: 39) 

MVRDGSRRDAYGSVHKGNALDGARFVLENSAPFGRRLRGVSYVFVTKDRPGHLRANGRATKSPGKTFMGTLWDD 
SQAFGPDFTMRFFAPRDDDVPESDPNAELADAVFRWAAAPDHAVGSMRLLFAELRNVDIQFRDDDVRDWDDLV 
VS GRLVE I SG KRGAKG FRAVVE DADG D S T * 

Gene 252 (SEQ ID NO:40) 

MTTDNPTPSDDQALAALYATALGVLLAGLVNDGRLTTEIERIIAAGEKVTAGVLGFLTAAAANAYEYEHGSREAA 
I DAVTADLAT VLLAAGEGQPS * 

Gene 253 SEQ ID NO: 41) 

LTALTALRDVLAAAIDECGSKRDLAALLRQFTAVLAQIEAARVRPPQRRIADEIAARRTARQAAAAADAKSADR* 
Gene 254 (SEQ ID NO: 42) 

MSDELRQRYKVIFDAVRVSEIEITPDLARCLVHWLGDYIRLKQQPGQPGVPEGLVAAQTALAEAYAAVTHSPRSE 
RDRPIGAGFVFSAHDAWVGTAEAAEMLGIKAGSVGWLCRESHLEHRKVGRQYMISTASIEDYKRRKAERSA* 

Gene 255 (SEQ ID NO: 43) 

MVNVPRAELARLVGVS PDVDDLTLQQAI DSKLAQNEAEKHAHAVSAAEQRARADDRRI VI AAYNEGRI PQSRI DF 
WCEAMQRDRAGNRAILAAIAPGLAPPEKLPTDPQIEHVHAKVLARMGIRPPASAPTSQTVAASSPPP 
SPGVDDLGIPIAPLPPPVRIVRIVHGKDPATWSKEERDNALLYGLGPRFAAAAAARGIPRPPGGSGYYQPTGIEP 
YE PVDLGGGQI EWRAKP D YRPRGD* 

Gene 256 (SEQ ID NO: 44) 

MAYRMSPRVEMLAVKDQNGIIWHHYQRPVGGARNLGPIIAWIGPDYRDRWLRMGLIEEIPDDAAAALSQPPPSDA 
VAGPNTDLVDECIAALDRFDVPADAGAPTARKALRDRGQAWGNETIAAAVRARKARAAPSGTPAGS* 

Gene 257 (SEQ ID NO: 45) 

MSTTTVPVGTTPAAITGIPPDVDSVQVLNSSEGLGDAAGVDIVVNNSGGCSLDPQTGIRLKPGEFFVFSLRQPHG 
GPAXCRCTRSRPALWS* 
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SSSgcccgcScaccggc^ 
attcagaccc^ 

GTGATCGACGAGCGGATATTGGCCGACACCGACACCCTGATGGTGTTCGGGCTGGACCATCT^ 
GAGGCCGAGCCCGGGGAGATCTCGGCCATCCGTGCCTGGCTGGAACGCGAGGGCACCTGCCTGCTGCTGGCCCC^ 

ScCAcScGTcS 

GGCCTGCATCCGGCCCGGGTGGCCGCGACCGGTCAGATGGCACCGCTGACCTGCTTTCGCG^ 

gggSgSggacS 
gacggScgggtS 

GAATTCAACG^ 

T^ACGACGCTGTTCGGCGGGTCCGA<»GCC'TCAGAAACTTCTGGCACAACCTGGCCACGATGAGGTGA 
75% seauence identity to Gene 10 (SEQ ID NO: 102) 

ctgcgcSgScagcgggggLgcgggaacaggatctagtggtcgtggtgctttccctgggattc^ 

cactccgacgtcgcc^cattgtggaggccatcgcgggctcgttggtgcaattcct^ 
Sgg5gctggcccgggatgcttccggtc^cctggtgggggagtacctgcg^ 
SgScgacgaccggatattggccgacaccgacaccctgatggtgt 
g?ggccSgccggggcagarctcggcgatcggagccaggg 

CAGCAGGAcScGCC^ 

Scccgctacatcggttatcggcctacacgggctccctgttcaaggcgctg^ 
g1SgS?cS 

SgTCCTGCACGTTGTCTC^ 

gacgSS^ 

gaSctacgggSgttcaggatcccgcggctccccgtacgtggcgct 

80% seauence identity to Gene 10 (SEQ ID NO: 103) 

ctgcccc^gcactccggcc^ 
aS?gacccaggtcaagcggttctgcaccttgac^ 

SgScgacga^ 

SgSgSggcgggcgtaggaaccggac^ggaggtggcc 

rTr^CGTCGAGCCGATAATGCCCGTCACCGTCACCGTGATCGTGTACGGGCTCGACGATCTCGGC 

ScScg?c15cgccgg5S 

rCGGGGCTACARGGGATTACCGCCTACTCCGGCTCGCAGATCAAGGCGCTCGTCGTTGCCCTCCGCTACA 

cgcSgcaSccSS^ 
gggXggtggacgt^ 

gacSgcSgtgcaggccaccgaacccgtcgtc^^ 
gStcatc^ 

a^cgtcgctcttcggggggtgcgactgccacagatactt<»ggctcaagctgcccacgaagagctga 

q*» semience identity to Gene 10 (SEQ ID NO: 104) 

SgcgcSgc?^^ 

rarT^GACGACGCCCAGTTTCAGCAGGGGATCGCCGCCACCATGGACCTTTACCTCCCCTCGACCCTTGCGTAC 
GTGATCCACGTGCGGAAATTGGCCGACTCCGACAGCCTGATCGTGTTCGGCCTGCAC^ 

gaSccgtgccccggga^ 

rrGMGCATCAACGGTTTTCCGCCAAGACCGGCTCGCTGATCAAGGGGCTCGACGTTCGCGTCCGCTTCAGCTGG 
GGC^G^ATCC^GCCGGGGTGGGCGCGACCGGACAGATGGC 

cggctgSggWtgtcacca^ 
gaSgcSacS 
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GAATACAACGGGTTGATGTGGAAGCCGCCGCTCGCCGTACGAGCCGGAGACATGGTGCACGTCCACTCGTCCATC 
TTCACGACGCAGTGCGGCGCGTCCGACAGCATCAGAAACTTCTGGCACATCCCGGCCACGATGAGGTGA 

90% sequence identity to Gene 10 (SEQ ID NO: 105) 

GTGCGGCCGCACTCCGGCGGACGGCGGTTCAGCTTCTACTGGACGTGCAGCTAACCGTGGCAATCGCAGCGCGAC 
ATTGAGACCGTGGACAACCGCATCTCGACCATGACCGAAGTGCGGAGGGCCGCCTGGCCGCGATACGAGGGCCCC 
CACTGGGACGACGCCCACTATCTGCAGCGCATGGCCGGCACCTTCGAGCTATTCCACCGCTCGACGCTAGCGTTG 
CAGGAGGTGGCCGGCGAAGCAACGGGTCAGCTGGTGGCGCTGTTCCACCGCGTCGACCAGGCCCGCTTCCGGCTG 
GTGATCGACCAGGGGATATTGGCCGTCACCGTCACCCTGATGGTGTTGGGGCTGGTCCATCTGGCCGGGGAAGAC 
GAGCCCGAGCCCGGCGTGATCTCGGCCAACCGTGCCTGGCTCGAACCCGAGGGCACCTGCCAGCTGCAGGCCCCG 
CACCACCACGTGGGCGGCACCGACGACTTGGGCCAGCGGCAGGTCGAATTCCTGCACGACGGGCATCCGCTCGTG 
CCGGGGCAACATCGGTTTACCGCCTAGACCCGCTCGCTGATGAACGGGCTCGTCGTTCGCGTCCGCTACAGGTGG 
GGCCTCCATCCGGGCCGGGTGGCCGCGTCCGGTCACATGGCACCGCTGAGCTGCTTTCGGGAGCTGGACGCGCCC 
GCGCTGCTGGACGAAGTCACGACGCTCAACTTTCACCCGCTTCTGCCCCACTACGAGCTCACGGCCCCGGTAAGC 
GACGGGCTAGGGGTGCAGGCCAGCCAACGCCTCGACCCGGCCCGCCCCCAACCCTTTACCGAGCCGGGCAACAGC 
GTATTCATCGCGTTGATCTGGAAGCCGCCGCACGGCGAACGTGCCGGTCACATCGTGCTCCTCGACACGACCAAC 
TTCACGAGGCTGTACGGCGGGTCCGAGAGCCACAGAAACTCTGGCACTACCTGGCGACGATGAGGTGA 

95% sequence identity to Gene 10 (SEQ ID NO: 106) 

CTGCGCCCGCACACCGGCGGACGGCGGATCAGCATCTACTGGACGTGGTGCTATCCGTGGGAATCGCACCGCGAC 
ATTCAGACCCTGGACAACCCCTTCTCCACCAAGACCGAAGTGCGCAGGGCGCCCTGGCCCCGATACGAGGGGCCC 
GACAGGGACGACGCCCACTTTCTGCAGGGCATGGCCGGCACCTTGGAGCATTTGCACCGCTCGACGCTTCCGTTC 
CAGGAGCTGGCCGGCGAAGCAACCGGTCTGCAGGTGGCGGTGTTGCAGCGCGTCGACCAGGCCGGCTACCGGGTG 
GTGATCGAGGAGCGGATATTGGCCGACACCCACACCCTGATGGTGTTCGGGCTGGACCATCTCCCCGGGGAAGAC 
GAGGCCGTGCCCGGGGAGAACTCGGCCATCCGTGCGTGGCTGGAACGCGAGGGCACCTGCCTGCTGCTGGCCCCG 
CACCACGACGTCGCCGGCACCGACGACATGGGCCAGCGGCAGGTGGAATACCAGCACCACGGGGATCCGCTCGAG 
CCGCGGCAACAACGGTTTTCCGCCTACACGCGCTCGCTGATGAAGCGGCTCGACGTTCCCGTCCGCAACAGCTGG 
GGCCTGCATCCGGCGCGGGTGGCCGCGACCGGTCAGATGGCACCGCTGACCTGCTATCGCGTCCTGGACGCCCCC 
GGGCTGCTGGACGATCTCACGACGCTGAACATTCACCCGCATCTGCCGCACTACGAGCACACCGCCCCGGAAAGC 
GACGGGCTACGGGTGCTGGCCACGCAACGGGTCGACCCGGCGCGGCCCCATCCCTTTACCGAGGCGGGCAACAGC 
GAATACAACGCGTTGATCTGGATCCCGCCGCACGCCGATCGAGCCGGTGACATCGTGGTCGTCGACTCGACGAAC 
TTCACGACGCTGTTCGGCGGGTCCGACAGCCTCAGAAACTTCTGGCACAACCTGGCCACGATGAGGTGA 

99% sequence identity to Gene 10 (SEQ ID NO: 107) 

CTGCGCCCGCACACCGGCGGACGGCGGATCAGCATCTACTGGACGTGGAGCTATCCGTGGGAATCGCAGCGCGAC 
ATTCAGACCCTGGACAACCGCTTCTCCACCATGACGGAAGTGCGCAGGGCGGCCTGGCCCCGATACGAGGGGCCC 
GACTGGGACGACGCCCACTTTCTGCAGGGCATCGCCGGCACCTTGGAGCTTTTCCACCGCTCGACGCTTGCGTTC 
CAGGAGCTGGCCGGCGAAGCTACCGGTCAGCAGGTGGCGGTGTTCCAGCGCGTCGACCAGGCCGGCTACCGGCTG 
GTGATCGACGAGCGGATATTGGCCGACACCGACACCCTGATGGTGTTCGGGCAGGACCATCTCGCCGGGGAAGAC 
GAGGCCGAGCCCGGGGAGATCTCGGCCATCCGTGCCTGGCTGGAACGCGAGGGCACCTGCCTGCTGCTGGCCCCG 
CACCACGACGTCGGCGGCACCGACGACATGGCCCAGCGCCAGGTCGAATACCTGCACCACGGGGATCCGCTCGTG 
CCGGGGCAACAACGGTTTTCCGCCTACACCCGCTCGCTGATGAAGGGGCTCGACGTTCCCGTCCGCAACAGGTGG 
GGCCTGCATCCGGCCCGGGTGGCCGCGACCGGTCAGATGGCTCCGCTGACCTGCTTTCGCGACCTGGACGCGCCC 
GGGCTGCTGGACGATGTCACGACGCTGAACTTTCACCCGCATCTGCCGCACTACGAGCTCACCGCCCCGGAAAGC 
GACGGGCTACGGGTGCTGGCCACCCAAGGCGTCGACCCGGCCCGGCCCCATCCCTTTACCGAGGCGGGCAACAGC 
GAATTCAACGCGTTGATCTGCATGCCGCCGCACGCCGAACGAGCCGGTGACATCGTGCTCGTCGACTCGACCAAC 
TTCACGACGCTGTTCGGCGGGTCCGACAGCCTCAGAAACTTCTGGCACAACCTGGCCACGATGAGGTGA 
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>paratb_26 

CAGACGGTCTGGCCGCCCGTGCATTCGAAGCAGCGGTGCGTGACTGCGCCGGCTACCGGGTCCGGGTG 
CGCGGTGCGCAACGCTCCAACGTCACCTGCCGCCGCTGGGTGGCCATCGAAGCCGCACCCGGCGCCGA 
CGAGCAAGCGTTGGAGCCCGAAGCGGTGCGGCAGCTGGCGCCGCAGATGAGCGTCACGCCTACC 
>paratb_27 

ACGCGCCGGACAGCTGAGATGCTCGACGACGCCGCCTTCGATGCGATCGTCGCGGTGTTCAGTCAACG 
GGCCCGATGCGAGATGCAAACGCTGTCGGGAGGCAAGTGCCCACGGGCTGCGCGCTGGCGCATTGATT 
TGCACGGGTGCGAACAGGCCATTGTGTGCGGGCAGCACAAGAAAGCGTGGCTGCAGGAGGCCCT 
>paratb_28 

AGCCAACCTCTGGCGCGGCATTCAACCTCGCTGCGCCCACTGCGGAAGAGTGTTCAACAGCTTCCAAG 
ACGCGGTCAGGATCACCGCGATATGAGCGCCGCACTACGGCTAGTCACAGATACGGGCACTGGCACGA 
GCGACGGCGAGCTACCGCCATTGCAACGGTACGAGATCTGGATGAAGGGCCGCGGCCTGTCAGC 
>paratb_29 

CCGCACCATCACCGACTCCATGCTGACGCTGCGGCGCCTTGAACGCGTCACTAGGCGGCCGGCACACG 
CGGTTGCGGCACTGGCGATTTCACGGTTCCTCGCCGACGAGGCGCTGGGCCCGCGGTCACGCTACACC 
TACCACGTCCAGTTGGCAGGGTTCTTCCGCTGGCTGGCCAACGAAGACGGCGCCCCCAACATCA 
>paratb_30 

TGGCGCAGATCCCGCGTCCGCGGCTGCCGCGCAGTGTTCCGCGACCCATCACCACTGGTCAGCTTCAA 
GCGCTGTTGGCGGTCCGAATGCACAAGCGCACCAGGGTGATGATCTTGCTGGCGGCCTTCGCCGGGCT 
GCGGGCCCACGAGATCGCGAAGGTGCGTGGCCAAGACGTCGACCCGGACGCTCGGACGCTGCAC 
>paratb_31 

GTGGTCGGCAAGGGCGGTCATGCGGCGACGATTCCGCTGCATCCGGTGCTAGTTGAAGCGGCTGAGAC 
GATGCCTCGTCATGGTTGGTGGTTCCCCGCCAATTCCCGGCGCCCCGGGCAGCACGTCCTGTCTCGGG 
GCGTCGTCGATGCCATCGGCGATGCGATGCGCCGGGCCGGCATTCCCGGCGGCACGGCGCACCG 
>paratb__32 

GCTAAGGCATTGGTACGGAACCACTCTGGTCGCCAGCGGCACGGACCTGCGCACAGCGCAGACGCTGT 
TGCGGCACTCCAATCTGGCGTCTACGGCGATCTACACAGAGGTCTATGACGACCGGCGAATTGAGGCG 
ATCGACCGGCTGACGATACCGCTGCCCGGCGAAGCCGAGCGGGCGCAGGACGACCGGCTGCGGC 
>paratb_33 

GGCAGGTGGATCGTTGTAAGCAGTCCATCATCCGCCTGCTGGGCGGCCTGGAGCCCGGCGAGCACATG 
TCGCGCACGAAGCTCAGTCAAGCACTACGGTCCGACGTCCGGCCTCATATCAACGAGGCGATCGACGA 
GCTGACCGCGGGCGGCATGTTGGTCACGGTCATAGCTGGCCACGGCCGCCACTACAGGCTCGAT 
>paratb_35 

GATCGGGGCGGCCGCTGATGAAACCGAGCTCGTCGCGCCGCTCACCGTGCCCGCGTCCGAGTTGGCCT 
GGTCCCACGAGGACAGCGACGCTGGTGATTACTCGTGGGGCCGGGCTGCGGAACGCGCCAGCATCATC 
GTGCTCGCCTGTGCGGCGGTCGCTGTCGTGATCGGTTTGCTGACCTGGCTCGCCTTGCACCTAC 
>paratb_36 

ACGACCAGGCCAAGCCGACAGCCGGCCCGACGGCCGCGCGTCCGGTCACGATCGAGCCGGCGGCGGCG 
CTTCCCACGGTCACCGCGGTGCAGGCGCCGGCCGCCGCGCCTCCGGCGACGGTCACGGTCACACCCCC 
ACCGGCGCCGCCTGCGACGGTGACTGTGCAAGCCGCGCCGGCACCGGCGCCTACGGTGGTGAAG 
>paratb_37 

CCAGCTCCCGCGCTTCCGCCGCCGGGCGGCACGACCGTCTTCTCCATCTGCCCGGACGGGCACGAGGG 
TGTCGTCGGTGGCCACACTTCTTGTGCGTTCGCCGAGAACGTCCGCCGCACCTTCTACGCCTCAGGCA 
TGGCCGACACGTTCACCGCGTTCTCGCCCGTCACCGGTGACGCGTACGAAATGACGTGCGCCGG 
>paratb_38 

CAGGTATCCGGCCTATTTCGAGGACGGGTCGACGAAGGTCTCGACGCGCTGCTACGGCGGCAACAACG 
CCGAAGTGGTCATCTGGTAGTTGATCGATCACCTTCGAGTACGAGGGCACTGTCTACGGCTCGAACGC 
GTGGAAGTCGAACAGCCGCGACCGCCGCTACTACCGCCAAGGAGGCACGGATGGGTAAGAGTCT . 
>paratb_39 

TGAGGATCGGCTCGCCGCGATCGGCGACGCAGCCGAAGCCGGCGAAGCAGACCAGACCGACCGACCGA 
TCCCTGCGCACGTCAAAGTCACCCGCGGTAACCCGCGGAGCAAGGTGCTGCAGGTGCGGCTGAACCCG 
GAGGAGCTGGCGGCGCTGGAGGCGATCGCTGAACGGCGCGACCTGCCGGTGTCGACGGTGGCCC 
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>paratb 40 

GCGAGCAGCTCTTGCCGCTGGTGGCAGAGGAGTTGAATCGGTGACTACCGATCACCCCGACCAGCCGC 
GGCGGGAACTCCCAAACACCCTCGCGGGTCACAACCTCGTCTTCATCTACGACGATGACGACGACGAT 
TGGGATGACGAGGATTTCGACGCGGACCATGGCGACTGCGCATTCTGTCTTGGCCGCGAAGCCG 

>paratb 41 

CCCACCGCGGCGAAAGCGAAGACCAGAACCCCTACTCGAAGACCGGCGCGCGGCCCGGCTCAACCGAA 
TGGTACGAAACCGACTACGGGCTGTGGCTCCTCGGCCACGACGTCGGAACTAAGATTGACCCTGAAAT 
GAGTTGAGGTCAAACAGTTCTGGGCAAGAAGGCGCGTCGCCAAGCTTGATCCGCCCATCTGTCG 

>paratb 47 

CGCCGCCGATGAACGGACCCATGGGAAGTGGTTTAGGTCCACTAGGAAGGGGGCCACCGCTTCCTGCA 
CCGCCCAGCATGGACTGCTGCTGCTCAAGGGGGGACTTCATCGGACCGGGCGGAGCCGGGGGCGCTAC 
ATGAACCGGGCCCCAGCGCCAATCCGAGCCGTGCGACGGCGGCCCGTATGCGTTCGGGGACGGC 

>paratb 48 

GTTGGGACGGGCCCGAGTGGAGTCGGATACCAAGTGCGGTAGAAGGAGTCCGATGCGCCTTGGCCGTA 
CCAGCTCTTGTAATCCGCCGGTGGCGGGGCGCTATCCGGCGCGGGCGGCCGGGCAAGCGGTCCCAGAG 
GTAATCCGGGCTTCGACGGAGACTTCACGAACTCGAATTCACTGCCTCCCCCAGCACCAGCGCC 

>Contigl6_56 

CGAAGATGTCGTTGGCAGCCATGGAGCCGGCCGCCGCGATGCCGAGGGGGCCGGCAGCAGCGGCGAGT 
CCCGCACCGCCGGTCCTGCCGCCGGACAATGCCGCGTTGGCTTCGCCGGCTGCCGCCGTGACGCGGCC 
TTCGGCGGCGACTTCGGCGTCCGCGGCGGCCAGCACCTCGGCTTCACCTGCCATGGCCGCGGGG 

>Contigl6 57 

CCCATGTTGCGCATCGCCGTGCTGGCTGTGGTGGCCTGGGTCTCGACGCTGAACAGCTTGTCCTTCAA 
CATGCCCAGACCCGTCCCGATCGGTGACAGGATCGTCGAGGCGATGTTGTAGCCCTTGATCGCCAACC 
ATGCCGTGCCCATTGCACCCACACCGACGGTCACCGCATCCAGCAACGGCTTGTGCTCGGTGAG 

>paratb 58 

CCAATGCGCCGACTCCCCAAGCACCCCAACGACTTCAGTCATCGCTGGCAGAAAGTCCTGGCCGATCT 
CGATGCGGGCTGCGCTCAACGCCCCCTTGAAGTCCTTCATCTTGGCGTTGTAGGTCTCCTGGGATTCG 
GTGAATCCCTTGGTATTGCCCGCACCGTCGGCCTGCGCCTGACTGACCTCCTTGACCGCGGCAG 

>paratb 59 

CGGCTTTGGGCCCGTTCTCCCCGACCAACTGCAATACCGTCCGCAGATTGTCTTGGCCGCCGACCATG 
AGGGCCAGCGCTTGGATCATCGACTGGACATCACCCTTGCCGGACTTGAGCTGATTGTTGAAGCCTGT 
CAATGCTTTTTCTTGGTTCCACCACTGCTCGACAAGGTTGGCTTCCTCAACGCTCAAGCCGCCG 

>paratb 60 

CGGTCCTTGCGGAACTGCTTGTACGCCTCAGCATTGTTCTGGATCGCCGTCGCGACCGCCTGCGCCTG 
CGCGGGCAGCTTCGAGAACATCTCATTAGCGCTGTCGGCCACCTGCTTGCTCTTGAACCAGGCGTCCA 
GCGTGACCATCCCCGACGGGCCAAGCTTCGACTGGATCGTGTCATACAACAGGTTCGCGGTGCC 

>paratb 61 

GATCAGGCCGCGCTCCCCGAAATGCTCCTGAATGTCACGGGCATCCAAACCGAGCTGTCCCATCTCCT 
GGGACATTTGCTGGGTTGGCTTGGCCAGCGACGTGATCGCGTGCGTCATATTCTGGGTGGCCTGATCA 
GCACCCATACCCGACTGAGTGAGCATCGCCAACGACGCATACAGGTCATTGACGCTTTCACCAA 

>paratb 62 

CTCCGGCCGCGACCGGCTCGACGTTGTGCAACGCCCCCGCGAAGTCTTGCAGCGAAACCTTCGACAAC 
CCCACGGCCACATTCAATTTCGAGGTGACGTTGGCGGCCTGCTCGACCGGGATGTGGTAGTCGTGCAT 
CGTGGTCGTGACCGCGCTGATCGTCTCGCCCAGGTCCGCGCCCTCTTCGGACGCAAGCTGCGCT 

>paratb 63 

GAAGCCGTCAACACCTTGATCGCATCACTGCCCCGATAGCCGGCCTTCTCGACACCCAGCGCAGCGTC 
CATCAGCTTTTGAGGCGCATAACCGACCACGCTCGACAGTTTCAGCACGCCATCGCTGATCGCCTTCA 
GATTGGCCGGCGACTCCTCGGCGACCGTGTGCAGCCTCTGCAACGACTGGTGGAAATTCCCCGC 

>paratb 67 

TCGCGTCGGCGCGAGCGGTGCGCGATGATCGCCGGTATGCCTAGCGGAATTGAGCATCTACGAGCGAT 
GACTGAAGAGGAGCTCATCGCGGCGCACGACAACATCAACTCCAACAGGGCCCTTCCCTCGAGTTACT 
TCCTCGACGAATTACGTCGCAGAGAAGCTGAGCGCGCCGAGTTAGCGAGCTACAAACTTGCAGC 
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>paratb_68 

TGAGAGCCACAACCTGGCACGACGCGTTTTTTGGCTGACTGTCGTCAGCACCGTGTTCGCTGGATTCG 
CTGCCATCGTCGCGATCATCGCTCTATTTCTACGGTAAAGACCCAACCGAAACTATTGACGATGTCTC 
GTGTTTACCGGTTACCCTTGACAGGTCGCAAGGGAAACGAGGACCATGAACAGTGACATCGCGG 
>paratb_69 

ACATCGCCAAGTGGGCGCGATCGCAGGGATGGACAGTTTTTGACGACTCAAAGGGCTACACCCGGTTC 
TACAACCCGCAAGGCGAGTACATCACCAACTACCCGGCCACACCGAGCCGCCCCAACCGACGGATGGC 
CGACCTGAAAGTGGACCTGAAGAAAGCCGGCCTGCCGATCCCACCGCCGAGCAAGAAAGAACAA 
>paratb_70 

CGCGCACAACGCAAGAAGGGAGACACGAAGTGACGAAAACCGATTGGGTCATCACGTTCACCTTCGAC 
GTCGACCCACCGATCGAGACGATGGACGAATGGGAGTCCAGGCTCGACGGATTCGACGCGTCGGTCGC 
GCGCATCCCAGACCGCGGCGTGGACCTCACGGTCTACGCACCCGGCGACCTGTCCATGTTCGAC 
>paratb_71 

GCACTCAACAAGACGATCAACGAGGTCGCCCACGTGGTGCAGTCCGGGCCGCCGATCGGCCTGGAGGT 
CGTCACCGAGCGTGAGCACACGCGCCGCGCCGAAGCTCCGAGCATGCCCGAACTGATGTCGGCAGCAG 
AAATCGCCGACGAACTCGGTGTCCGCCGGCAGCGGGTGCATCAGCTGCGCGCTACTTCGGCGTT 
>paratb_72 

CCCTGCCCCGCTCGCAGAGTTGCGCGGGGGCGCCGTGTGGGACGCCGCCGCGGTGCGCAAGTTCGCCC 
AGGATTGGCAACGCAAGCCCGGCCGGCCGCGAAACAGCGCCGTCGACAGTCAGCAGAGGGACTACGCG 
CTGGGACACTGAGCGGTCGGACTTCACCGGTCAGGTTTGCGTTCTGCACACGAGCAGTCGAACT 
>paratb_73 

CCCTGCGGCCGAGCCCACCGAGCGGTCAAGTCGCCGTAGCAGCAGAACTCGATACGCTCGCCTGTATC 
ACTGGTGAGCGCGACTTCGTGCCAGTCCTCGTAGAACGTGCGGAAGAACGAGCGCCGAAATGCGAGCA 
TCGCAGGGGACGCCCCCCGCTTTTTCTTGGACCACCCCCACCCCCGAGCGACCGCCGCGCCGTC 
>Contigl6J74 

GCTTTTTTGTGTGTACGGAGCGAAAAAATTCGGGGGAACCCCTAATGCGAGGCAGAAACTCGCCAGGT 
CGGAAGTCGCTTTAGGGCCTTCGTCAGTCCGGGATCAACCGTCACCATCGACGGCAAGCGTTGGGCTG 
TCGCCGCCGACATCTGCGCCGCCCTCGACATCAGGAACTCCCGCGACGCCGTAACACGCCTCGA 
>paratb_75 - 

CGAAGCTGATGTCGCTACCACCGACATCAGGTCCGGCGGCCAGATCCGCAAGGTCACCGTGGTCTCCG 
AGAACGGCGCCACCGATCTGATACTCGACTCCCGCAAGCCCGAGGCGCGCAGGTTCCGCCGCTGGCTC 
ACCCACGAGGTATGGCCCGCGATCCGCGACACTGGCTCCTATTCGACAGCCCCACCGCTGACAG 
>paratb_76 

ATCAGAACGGGACGTGCATGTAGTCCATGCCCGCATCTTGCCCGGCCCGGGCACGACGGCATTGGTTG 
AGTAGCGCGGTAATCGGGTCTTGGCGAAGCTGTCCGGGGTGCTCGCTCATGCCGTCGAGGGCATGGTG 
TGTGGCCAGCGCCACCAAGCGCTGGCATTGGATCGCGTCGGAGTCCACGATGCTCAGACTCCTC 
>paratb_77 

TCGGGAAGCGCGGCACGGTAACTGCGCCGGACGCCACGACTACGAAATCCATTGCTCAGCTTCCCTTC 
TCCGTTTTGGGGTTCCGGCACCGGCCACCGCGCCAGGGGACGCGCCGACGAGGATTACGTTCCCGTCG 
CAGGCAGCCGGTGCCGCCTGTCCGAGCGCTACCCGAGAATGACGCACGGACCAGGTTTATGGCG 
>paratb_79 

CCGGCGGCATCACCGAGCCCCTCGCTGGAGTTGAGGACTTGCACCGAGTCGACGTCCGGCGGAATCCC 
TGTGATCGCAGCGGGTGTCGTGCCGACTGGCACCGTCGTGGTGCTCATGACCCTGCCGGCGTCCCGGA 
CGGCGCGGCACGGGCCTTGCGCGCGCGGACAGCAGCAGCGATGGTCTCGTTGCCCCAGGCTTGC 
>paratb_80 

CCCCTGTCGCGCAGGGCTTTCCGCGCGGTCGGGGCGCCGGCATCGGCTGGCACATCGAAACGGTCGAG 
CGCGGCGATGCACTCGTCGACGAGATCGGTATTGGGGCCGGCGACTGCATCGCTGGGCGGGGGCTGTG 
ACAGGGCGGCCGCGGCGTCGTCGGGGATCTCCTCGATGAGGCCCATGCGTAGCCAGCGATCCCG 
>paratb_81 

GTAGTCAGGGCCAATCCACGCAATGATCGGACCAAGGTTGCGGGCACCCCCGACAGGTCTTTGGTAGT 
GATGCCAAATGATCCCGTTCTGGTCCTTGACGGCCAGCATCTCGACGCGGGGACTCATTCGGTATGCC 
ATGTCAGTCACCCCGCGGCCGGTAGTCGGGCTTGGCGCGCCACTCGATCTGACCGCCACCCAGG 
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>paratb_82 

TCGACGGGCTCGTAGGGCTCGATGCCGGTCGGCTGGTAGTACCCGGAGCCTCCGGGTGGGCGTGGGAT 
CCCACGCGCCGCCGCCGCTGCGGCGAACCGGGGGCCGAGCCCGTACAGCAGCGCGTTATCGCGCTCTT 
CTTTGGACCACGTGGCCGGATCTTTGCCGTGCACGATGCGCACAGGTGGCGGCAACGGCGCGAT 
>paratb_83 

CGGTATGCCCAAATCATCGACGCCTGGTGACGGCGGTGGCGATGACGCAGCGACAGTCTGCGATGTGG 
GAGCAGATGCCGGCGGCCGGATGCCCATCCGAGCAAGGACTTTCGCGTGGACATGTTCGATCTGCGGG 
TCAGTAGGGAGCTTTTCAGGCGGGGCCAGTCCCGGCGCCAAAGCCGCGAGGATAGCCCTGTTGC 

>paratb_85 

ACGTCCGGCGAAACCCCCACCAGCCGCGCAAGTTCCGCACGCGGCACGTTGACCATGCCCATCACGCG 
CTCCTTTCAGCCTTGCGGCGTTTGTAGTCCTCGATCGATGCGGTCGAAATCATGTACTGCCGGCCAAC 
TTTCCGGTGCTCAAGATGACTCTCCCGGCAAAGCCAACCGACGCTGCCCGCCTTGATCCCGAGC 

>paratb_8 6 

ATCTCAGCGGCTTCCGCAGTGCCCACCCACGCGTCATGGGCTGAGAATACGAATCCAGCCCCGATCGG 
GCGATCCCGCTCGCTTCGAGGCGAGTGAGTAACCGCGGCGTACGCCTCGGCAAGCGCCGTCTGCGCCG 
CAACTAACCCCTCCGGGACACCGGGCTGCCCAGGCTGCTGCTTGAGCCGGATGTAATCACCGAG 

>paratb_87 

CCAGTGCACGAGGCACCGCGCAAGATCCGGGGTGATCTCGATTTCGCTCACCCGGACTGCATCGAAAA 
TCACCTTGTAGCGCTGGCGTAACTCGTCGCTCATCAGCGGTCCGCGCTCTTCGCATCGGCAGCGGCCG 
CGGCCTGCCGAGCTGTCCGCCGGGCCGCAATCTCATCGGCAATCCGACGTTGCGGTGGCCGTAC 

>paratb 88 

CCGCGCCGCCTCGATCTGCGCCAGGACAGCGGTGAACTGCCGCAACAACGCGGCCAAATCACGTTTCG 
ACCCGCATTCATCGATCGCCGCCGCCAGGACGTCGCGCAACGCCGTCAACGCGGTCAACGCATCACCG 
GACTTCGCCGCCTTAGAAACCGAATTACGCGGTGTTACAACGTGACTCGTAGTTCCAGCATTAC 

>Contigl6_89 

GCCTGACCATCAGTCAATCATCCCCTTGACGTGTGGAAATCTGCCAGGGGAGAGAAACAAGCGACCCG 
GCGGCGGTCGCCGAGGGGCCCCCTCCCCTCAAGAAAATCGGCGGGTGGGGTCGACGTGTGCTCCTCGG 
GCATTACACGTCGGTGCTTGGGCGTGGGTCCGATCGCAGGCGCGCACCGTTGGTCGGCGGTGGC 

>paratb 90 

TCTGTGTTCTTCTCGGCGTGGGTCGTTGTGTCTGGTGTCGCGGGTGACCGGTCGTGGCCGGTAGCTGT 
TCATGAGGGCTGTCCCTCTCCGGCGGCGAGCAGCACGGTGGCCAGGTCTGCGGTGACTGCGTCGATGG 
CGGCTTCTCGGCTGCCGTGCTCGTATTCGTAGGCGTTGGCGGCTGCTGCGGTCAGGAAGCCGAG 

>paratb__91 

GACGCCGGCGGTGACTTTCTCGCCGGCGGCGATGATGCGCTCGATCTCGGTCGTGAGGCGTCCGTCGT 
TGACGAGGCCGGCCAGGAGCACGCCGAGTGCTGTGGCGTAGAGGGCGGCCAGTGCCTGGTCATCAGAG 
GGCGTGGGGTTGTCGGTGGTCATGGTGTGCCTTTCGGGTTGGGGTGGATGGGGTGTTGCTTTCT 

>paratb 92 

GGGTCGGCCGCGCTGTTGGGTGCGGAGCTGGCCCGCTACGACGCCGTGCGGCCGGTGTCTGGCGGGTA 
GGGCGTTGAACCATGCGCGGCAGCGGTCGGCGGCCGGACACCGCGAACACAGGCCGAGGACCTGGGCG 
TGGCGCTGCTCAACGACTTCGGGGGCCTCGTTCGGTGCTGCTTCGTCGAACAGGTGATGCCGGC 

>paratb_93 

CGCGGCATCTGGCACCTGGCAACGACGGTGCAGCGGCCAGCGCTTCGAGGAGGTGGTGCAGCGCGGTC 
ATCGGGTGGCTCGGTTCAACGGGGTCGTCCCTCCGGGATCGGGTTTTCTTGACTGTTTTCCGACTGCG 
TCCCGCGACCGCGTCCTGCGTCCCCCCTACGGGGGGTGGGACGCAGTCGGACGCAGTCGCAGTC 

>paratb_94 

CGCTTGAACGCCACTGCGTCCGGACGCGGTGGGACGCAGTCGGACGCAGTCACGTGCTGTCCCCATCG 
GCGTCCTCCACAACGGCCCTGAACCCCTTGGCGCCACGCTTGCCTGATATCTCTACGAGACGGCCTGA 
CACCACAAGGTCATCGACGACGTCGCGCACATCGTCGTCACGGAACTGGATGTCGACGTTGCGT 

>paratb_95 

AACTCAGCGAACAACAGCCGCATCGACCCAACAGCGTGGTCGGGAGCCGCAGCAACGACGCGAAAGAC 
AGCGTCAGCCAGCTCGGCGTTCGGATCGCTCTCAGGCACGTCGTCGTCCCTGGGCGCGAAGAACCGCA 
TCGTGAAGTCAGGACCGAACGCCTGCGAGTCATCGACGACCAGAGTTCCCATGAACGTCTTGCC 
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>paratb__96 

GGGCGACTTCGTTGCGCGCCCGTTGGCCCGTAGATGCCCGGGGCGGTCTTTGGTCACGTyiGACGTAGG 
AGACGCCGCGCAGCCGCCGGCCGAACGGCGCCGAGTTCTCGAGCACGAACCGAGCCCCGTCGAGCGCG 
TTGCCCTTATGCACCGAACCGTAGGCATCGCGGCGGCTGCCGTCGCGCACCATCGGGAGGTGGT 
>paratb_97 

CGCACGCCAGCGTGGCCGCGCCGACACGTAGGCATGGCAGGATCAGTCGGCGGCGAAACGCCGCGGCG 
CCCTCGACGGCCTTGATCTCGTCGCCGTGCAGCGCCATCGCTTCGTTGACGCCGTCGTGGATGACCAG 
CGTCGGTGAAGGGTCAAGTAGTGCGTTCAGCCACTCCTCACGGACGGGGCGGCTGGGAGCGACG 
>paratb_98 

AACCGAAACCGGGCCTTGATCACCGCGGGGTCGACCCCAAGCAAGCACAGCTTCTCGACGGTGCTCGT 
CGCGTCGGGTTCTTCGTAGTGGATATACACGACGTCGTTGCCGGCGTTGAGTTCTGCGGCGGCGCAGC 
CCAACGCGAACCAGGTTTTACCGCTTTCGGTTTCACCGACTATGGCGTGCTCGCGACCAGGGTA 
>paratb_99 

GAGCGACCGCTGCCCGTCGGAGCGTGATATGCCGATACCGGGATGTGGGCGTTCGATTTCGCCGCGCA 
GGTAGGGTCCGAGATCGAACGCCTCCCACGTGGTCGGCTCGGCGCTTGCCTGCTGCTGTCGTTGGCCG 
TTTCGCTGCGGTGGTTCGTCCGGCGGTTCCCACGGGGGAACATCGGCCCATTGCGCGGCGAAAT 
>paratb_100 

CGGCAGCGGTTAGCATCGAGGAGCCTTGCGCCGCAACCATGGCCGCTGCCGATGGATATCCTCGTGGT 
CCCGGTTCCGTCGCCCGATGCGAGTCCAGTCCGCCGCAGCCGAAACCGCCTGGGACGCTTCAGCCATG 
GCCGTTTGAGCTGTCTCGACGCGCAGGACATGATGCTCCCCCGCGACAGCTAAGGCGAGCAACT 
>paratb_101 

TCCGCGGATCGCCATCAGCCAGTGCCGACCAGGCCGGTGTGCCCGCCGGCGGCAAGGGGCCGGTATTC 
GCCTGCGTGATTAGCGCTTCGATGAACTGATGAGTTTCCCACCACGACACTTGCCGGGAATTGGTTGT 
ACCCGGCGTTTCTGCCGACGGTGCAGTAAGCTCAGTCGTGCGGTTGTAGGCGGTTGCGTGGCTG 
>paratb_102 

CCGACCTTGCTGGTTGAGGGTCGGTCCCGGTGGTGCGGGGCTCGGCCCTCGACTTCTATCGGTGGACC 
GTTTCGGTTCTGCGTCACGACGCGCCACCGAACGGCTTCATCGCCGCGTCGAGCTCATTAAGATCGAC 
ACGCACTAGCCGGTTGCCGCTGCGATAGCCGGCCAGGCGCCCGTCCGCGATCATTTGGCGGACA 
>paratb_103 

GTGCGATCGGTGACGCCTAGGTACTCGGCTGCCTGTTGAAGCGATGCCCATCTGCGCGCTTGGCGGGC 
CGGAGAAATAGTGGACGACGAAGGCACGACGAAACAAAACCTTTCGGAGTGTTTCGGTTGCCGAAGCC 
GAGTCCCGATCTAGCGATCCGGGTTCCGCGCACCGCGGGGCTTGACCGGCAGCCTACACGGAAG 
>paratb_104 

TGCCCCGAAATATACGGAACGTGCGCCGCTTTGCGTGTGTGGTCGGAATCAGTTGACCGCGCATCGCG 
GCAACCGTGGTCGCGGGATCGGGTAGTGCAACGGTGCCGTGATCCGGGCAGACGATATAGCCGATCCA 
CTCAAGAGGCATTGCGACCGACGGGTCCGCATGCCGTCTCGAGACGCGCCGGGTCTTATCGACC 
>paratb_105 

GAACGGATAGTCAGGGAGTCCACTTCACGCTGCCGGCGCTGGATGTGCTCGGCTAGAGTTATCCCGCT 
CGCGTCATATAGTTCTGTTGCCGGCGGCAGGCCGAGCGCTGCGAGACGTTCGTCGTCTATGGGCTCGT 
AGTGCGGCACGGTGGTCTTGCCGGACTTGTGGTGCATGAGCGCGATAGCGACACCGGGATCCGT 
>paratb_106 

TTTGTCGGATTTGACGATGCCGACGCATATTCCGCAACCGCCAATCCCGCACCGCAGCACCAGTGTTG 
GCGGCATCGCGGCATTCGTGAGCCACCACTCGCGCTGCTCAGGCAAAAGGTAGTCGAGGTTGTCATCG 
GCCATCAGGCCCCCCGGTTCTCGGCGATCTTCGACAGCAGCGCTGCAATCTGTTTGTCGCGGCC 
>paratb_107 

TTGCGCGGCGTGCTGGTAGCGCATCGCTGCCTGTGGCGTCGAATGGCCTAGCCGGGCCATGAGTTCGG 
CGAGGCTGGCGCCGGTGGCGGCGGCCAGGACTGCGCCGGAGTGCCGTAGGTCGTGCCAACGCAAATCG 
TCGCGGCCGGCTGCGGCCCGCGCTTTGTACCCCAATGCCGGTTGAGGGTAGACGGTTGCAGATG 
>paratb_108 

CCTGCCGCGCTCGTTCGGAAATAGCAGTGAATCGCGCTTCTTGCCAACATATTTCGCTAGGTGTGCTT 
CGATGGCCGATACGAGGTGCGGTGGGATTGCGACGTCGCGGATACCGGCGTCAGATTTAGGCGTGGTG 
ACTTCGAATGTGCCGCCATGTGTGCGTACCGCTGCGCGGCGAATCCGAATCACTTCATCGGCCA 
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>paratb 109 

GATCGATATCGCCGCGCTGCAATTCGATCGTCTCGCCGAATCGGAGTGCGCACCAACTCGCGAGTGCG 
ACCATGAGCCGGAGACGCTCGGGCATTGCTTCGGTAAGGATCGGGAGTTCCTCGACTGTCGCGGGCCG 
GATCTTGTGGACGCGCTTGGCCCGTCCGGCACCCACGATGCGGCACGGGTTGGCGTCGATCAGC 

>paratb 110 

TCGTCGTTGACCGCGCTACCCATGATGGTGCGCAACAGGCTGTAGGCGTGGCTGCGCATCGTGGGTCG 
GTTTGTCAGAGTGCCTGAGTACCATTCGCGGACATCTTTCGGGGTGATCGAGGTGAGCTGACGACTCC 
CAAACGCTGGCAAGAGATGGTCATCGAGGATGGCTTGATAGTGCTCTCGCGTGCGGGCCTTGAT 

>paratb 112 

AGCGGACCTGAAACCGCCCTGAGGGCAACTTTCTGATGTTCCCGAATGCACGCTTATCCCGTTTCGCG 
TCGGCATCACGTGCCAGACTGCGTGCCAATTCAGACCGCCTCAATCGGGTCGAATGGGATGAACCCAG 
TACCCCATTCCGTGCCAAATACGTGCCACATGAGCATACGGCATGTTCCGCTTGCTTCCGCTTG 

>paratb 236 

TTGGCTGCTGGACGGCCGGGTCGGCCGCCAGTGGTGGGCCGGGGTGGCCATCGGGTTGACGCTCACCC 
TCAAGCCGGTGCTGGGGCCGCTGCTGCTGCTGCCGCTGCTGAACCGGCAGTGGCGGGCGCTGGTGCCC 
GCGTTCGCGATCCCGATCCTCATCAACGCGGCGGCGTGGCCGTTGGTCAGCGACCCGATGGACT 

>paratb_257 

CGCTCGCCGGTGGCGACCAGCACGCCGGAGCAGTCGGGAAACGCGGTGTCGCCCGGCACCGCGAGCGC 
CAGCACCACCGACGACGCGGCGACGACGCGGCCGGCGGCGGCGGCGCTGCGCGGGGCGATCCCGGCCA 
GCAGCCGCGCGACCTCCCGCGCCGGCACGGCCAGGATCACCGCGTCGGCGTGCCGGCGGGCACC 

>Contigl6 280 

CCGGCAGAGCGAGAATCCGCCGGTGGACTCCGAACCGCCGAACGGACCGCCGCCGCCGGCGCGGTGGA 
GCCGGCGCAAACCGGAGGCGGCCGCGCGGCTGGAGGCCGCGCGCGCGGCGCTGGCCGAGGTGTCCGAA 
CGCGTGCACGTCCCCACCGAGAACCTGGTCGCGCCGGACCTAGTGCGACGGCTGTGCTGGGACT 

>paratb 330 

CGGGTGAGCCGGCGCAGATACCCTTGGGCCCCCATGGCCACTCCTGACAATGCTGATAAGCCTCGACG 
CTTCCATTTATGCCAACGGACACCGTAGACCTCTTGGTTCCCCCGCGCCAACCGACTCAAACACCCCG 
GTTGGAGCCCCGGTGAACGCCGGGGCACTATCAAGGGGTGGTGGTCGATCTGCGCGGCGTCAGG 

>paratb 354 

CGCGCGGTCGCGGCGTTAAGGTGGGCGGACAGCCCAGTGACGCCGAGGAGATTCGATGACCAGCACCG 
ACTCGACCGCGCACACCCCCGCCGCCCCGGCCGCCGGCCCGCCGCCGCGGCGCGGCTTCGGCGTCGAC 
GTCGGCGGCAGCGGCATCAAGGGCGGCATCGTCGATATGGACACCGGGCTGCTGATCGGCGAGC 

>paratb 518 

GCGGGCAGGGTGGCGATCAGCCGGCGCAGCGGCCCCGGGTCGCGGGCCGGCAAGCCGATCTCGGCCCG 
CGCCGCGGCGCGCTGCCGCAGCCCGGCCCGCCAGGAGCGCGCGGTCAGCGCGCGCATGGTGGCGTCGC 
GCAGCCGGCCCCGCAGGCCGGTACCCGGGGCCAGCCCGCTGCCGATCGGCGGCAACCCCTTGGA 

>paratb 584 

AGGAGGAGCCGGGCAATCTGACCCCGCCCGGCGACGATGCGCGCCGTGCGGCCGCGTCAGGCGACCGC 
ACGCAGCGCCAGAGCCAGATCCCCGCGGTCGGCGACGCTGAGCCCGCCCAGCCCCAGCCAGGACGCCA 
TGGACCACAACTCACCGGCCAGCACeGCGGCGACCCGGGGCCGCGGCGCCTGCGGCTCGGCGAA 

>paratb 585 

GGCGCCGAGGACGCGCAGCGTGCCCTCGGCCCGGTCGGCCTTCAGGTCGACGCGGGCCGCCAGCCGCC 
CGTCCATCAGCAGCGGCCACACGTAGTAGCCGTACCGGCGCTTGGCGGCCGGCGTGTAAATCTCGATG 
CGGTAATGGAATTCGAAGAGCCGCTCGACGCGGGGCCGGAAGAAGATCAGCGGGTCGAATGGGC 

>Contigl6 586 

ACAGCAGCGCGGTGCCGCGGTCCGTGCGCGGCACGGCGCGGCCGGCCCGCAGGTAGGCCGGCGCCGGC 
CAGCCGGCCACCTCGACCCGTTCCAGGTCGCCGGCGGCCACCAGCTCGGCGATCGCCGGCTTGACCTG 
CGCGGCGGACAGCCGGAAGTAGTCGCGAATGTCGGCCTCGGTGCCCACCCCCAGCGCACCGGCG 

>paratb 587 

GCCCGCAGCGTCAGCTCCCGGATCGCCTCGTCGTCGTCGACCCGGCGGGCCAGCACGTCGGCCGGCAG 
CACCCGTTCCACCAGGTCGTAGTGGCGGGCGAAGCCGACCCGGGTGGCGGTGGTGAGCACTCCGGCGG 
CGAACAGCGCCTCGGCGACCCACTTGGTGTCGCTGCGGTTCCACCAGGCGCCCTTCCTGCGGCG 
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>paratbj388 

CGGCTCGGCCGCCAGATGCGCCTCGATCTGGCCGGCCGTGCTGGGCCCGAGCTCGGCGACGGCGGCCA 

CGACCGCGTCGGCGAGCCGCGGATTGGCCTGCACGATGTGGGTTCCCCACCGGCCGTGCCGGTACTGA 

CGCATCCGCCAGCGCAGCAACGGCCAATCCTCGACGGCCATCAGCGCGGCCTCATGCGCCCAGT 
>paratb__589 

ACTCGACCAGCAGCCGCGACGAGCGCGGGCCCCACGCGGCGCGGTCGAGCACCTCGCGGTCATACGGG 

CCGAGCCGGCTGAACACCGGAGCGTAGTGGGCACGCACCGTCACCGACACCGAATCCAATTGCAGCAC 

TTGGATTTTGGATATCAGCCGGTTCAGGTGCGCGCGGGTGACGGCACCCGCGGGCCGGGGCTCG 
>Contigl6_609 

GCGTCGGCGTACCCGGGCGGCGGGTAGTGCGGCGACGGCAGGATGGTGGGCTGATAGCTGACGTAAAC 

GTAGTGGGCGCCCTGCTTTTCGGCGGCCGAGCGGGCGGCGGCCGCGGCCGGCGGGAAGCCGGCCACCA 

CCAGGGCGTCGCATTCCCGGGCGGCGGCCGCCGCGTCGAACTGGGCGGCGATGAGCCCGTCCAG 
>Contigl6_744 

CGAGTCCGGCGACGGCGCCGAGACAACGGTGGACCTGGGCAGCCCCGCCGCCCGGGCGATCTGGGTGA 

CGGCATAACTCGCCTGTTGAGCCCTCGCGCTTTCGCGCCTCGCGCCCCGCGCCTCGCGCCGCGCCTCT 

CCCCCCGCCGAGCGTGCACTGGTTGCGATTCCGCCGCCGTTTTTTCGCGCGCCGCGCACGTTCG 
>paratb_811 

CGCGCCAGCCGCACCGCCGCGCTGCCCGGGACGGCCACCGCCGCCGCCACCGGGGCGGCCGCGGAAAC 

CACCGCCACCACCGGGCGAGGCGCCGACGCCGCCGCCGCGGTAGTTGCCGCCGCCGCCGTCACGACCG 

CCGGGCCCACCGGGCCGGCCGCCGCCGGGCCGCGGGGCTCCGGGCCGCGCCGGGCGGCCCGGGC 
>Contigl6_813 

GCGCCCGGGCGGGGCGGTTGCCCCGGGGCGGGCGGCTTGGGCTGCCCGGGAGCCGGCGCCGACGGCCG 

CGCGGCCGCGGGCCCCGGTCGGGCCGGGGCCTCGGGCGTGGCCTGCGCGGCCGGGGTGGTCGCGGTGC 

CGCCGGGCTGGGCGGGCGGCGCGGCCGCCTCGCCGTTGCCGCCGGCCTTGATCGCGTTGTCCAG 
>paratb_935 

CGGCCTCCCACTCGGCCGAGGCGATGGGGTGCCCGGAGTTGGCGACCTCGAGGGCGGCCAGTTCGTCG 
CGGTGGGCGTCGACGGCGGCGGCGAAGGCCCGCAGCCCGGCGGCCCGGTCGGCCGGGGCGAGCCGGGC 
CCACCGCCGCTGGGCCGCCCGCGCCCGGTCCACCGCGTCGTCGACGGCGGCGGCGTCGGCGTGC 
>paratbj.001 

CGCCGTAATACGCCACGTACAGCCCGACCAGCACCAGCACCGCGCCGCTGATCCGGTCGACGAACGGC 
AGCATCCGCCGCAGCCGGTCGGCCGTCGCCGCGCCGGCCGTCGCCGCGGCGACGGCCGGCACCCCCAC 
CACCAGCGTCAGGCCCGCGACGTAGCCGAGGTAGACCGCGGCGCCGGTCAGCAGCGAGCCACTG 
>paratb_1007 

GGTTCACCGCCCGGCCCCGCCTGCTATCCCTTCTCGAAGGCCAGCTACCCGCCTTCGGCGGCGAGCTG 
TCCGCAGGCCCAGGCCCGATCGCCTGCGCTCCAGCTACCCGCCTTCGGCGGCCAGCTGTCCGCAGGCG 
GCGCTGATCTCGCGGCCGCGGGTGTCGCGCACCGTGCAGGACACCCCGGCGGCGCGCACCCGCC 
>Contigl6_1027 

CGTGACGACCTGACCCGGGAGGGCCAGGCGCAGCAGGACAAGGCCGAAGCGCAGCGCGACGCGGCGAA 

GAAGGAAGCCGAGGCCGAGGCCGCCCGCGGCGGCGCCGAGGCCGCCGAGGAGCGCCAGAGGGCCAACC 

AGTAGCTCGCTGGAAAAGATGGGTCCGGTCCGTGAAAATGGGCCGGGCCCATCGCTTTTCTGGG 
>Contigl6_1104 

CGACGAACACCACCGTGGACGTGGCGTCCACTGGCGGAAGGCACGTATTCGAAGGGTGCGCTATTCGT 

CGCGTCAACATCTGAGTCCGGGTTGAGCCGTGGATTGGCATGCCTGGAGGTAGGCGGCCCAGCTGCTC 

TGGGCGTACTGCGCCCACTGGTAGGCCGTTGTCGGGTGTATCCCAAAGAGTTCTGCAACGACTG 
>paratb_1105 

GTGGTGGAAGTGTGGCGGCGTTGGTGATCATGGCGGTGTTGCGTGCGTGGATGACCGGCAGTCCGTGT 

TTCGTCAGCCGTTGCTGCAGGGAGCGCGGGTTTACGGGCCTGCTCGGCGGCCGGCCTGCCAATAGGTA 

GGCGGGATTGTCTGCAGACCCGTTGCGCAGCAGCGTGTTTACCGGGCCTCGTGCGATGAGTTGT 
>paratb_1106 

TCGATGAGGCGGGCCAGGGTTGGTGGTAGCAGGACCGGGTGGCGGCCGATGGTGAGATATGAGCCGTC 
ATCGTCGGTGTGATACCGGTCGGTGGTCAGTTCGGCGATGCGCACCAGGGGTGGGGCGTAGAGCCTGA 
TCAACGCTCCGACCACGCGAACATCGAGCGGGAGTGTGTCATCGGTGAGGCACCGCTTGAGTTG 
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>paratb 1107 

CTGTTCGAGTTCGTCGTCGGAGAGCAGGCGCGACGGGAGCTGGGATCGGCGTTGGGGAACGACGAGCT 
CTGCTTGTGTCAGGCGCTGCTTTTCCAGCCAGCCGATGAATGCGGCCAGGTATTTGTGTTTGGTGGGA 
TGGGCGTCCAGCCAGCGGTCCAGGTGAAGTTGGGTGACGGAGTCCAGCGGGATTTCCTGGTCAT 

>paratb 1108 

CGAGCCAGGTCAAGAATGCGATGGTGGTGCTGATCTTTTGGCGATCGTTGGCTGCTGAGCCGATGGTG 
TAGCGGCGTCGTGCGGCGCGTTTTCTCGCGTCACGGATGACGCGCCATTCGGCGAACGGTCGGACGAC 
ACGGGATTGATGCGGTGGAAGGTGTTGAATTTTGCGGCTCGCCCAGATCTGCAGTTGCGCGAAC 

>paratb_1109 

TCTTCTTGGCGCGACGTCAGGATCCCGGTAGTGACCAAAAGTTGGCGGATATAGCGGGTGGCGTTGTC 
CTGGTCGAGTTCATCGAGGAGCTCATGGGAGATCGCGCGGCGCTCAGCGACTAGCTGCGCGAGCAGTC 
GGGCAGACGAACTTGCTTGCAGCCAGGTCTGCACCGATTCGGGATTGGCCGCCGAAAGAGCATC 

>paratb 1110 

CGCCAACGGCTGCAGCTGCGGCACCACCGTACCGTCGTCGAGGCTGAGTAGGACGTTGACGCGGTCAG 
TCATTACGCAGCACGTGCACTTCCCGTCGGCGTAGTTCAGGCCCTCTATCCCGCATGTCCTGCAGGAA 
AAGTCGAGGTCCACCCCGCAGCACGGGGCGCAGATGTCCTGGCCGTCCGGGTTGCGGCCAACCA 

>paratb 1111 

TCACCGCGGTGCGATGACAGTTAGCGCAAGGTTGCGGGTGCAGGCGTCGACGGTGATAGCAGTCCCGG 
CATACGGTCCCTAATGGCCATGTGGCGCAAGCAATCCCTGGCTTTTCGCAGCTGTCGCAGTGCCGCGG 
GTGGTGCGGCCAGCAGGTAACGCAGTGCAACGACCCTCCGCGATATTTACCGCCGGCGCGGGTT 

>paratb 1112 

CGCCCGCAGACCACACACTCGCCGATGTTGCGGTAGCACCGCACGCAGGTATCGGGGTGCGTGTCGGT 
GGCGCGAGCCTGGATCTGCGCGATCTCGCCGCATACACCACATTTCCTTGCTGGTGATCGGTAGCAGG 
TCCGACAGATCGGGCCGTCTGCGGTCTGGGCGTGGACCCGGCGCACATTGCCGCAGCGGCAACA 

>paratb 1113 

CGATTGTGTGGGCGGCAGGCTGCACCTTTGGCAGAGCACAGTGCCGTCGTCGCGGCGAGCATTGGGCG 
GGCGTTTCCGTCCGCAGCCGGCGCATACCTGAAGGAACTGGGGGTCTTTGTTGTAGCAGCGACGACAA 
ACCGGGCCGTCTGCACGACGAGCGATGATGTATCCGTCTTCGCCGCAGCGCGCGCATGGCCGTA 

>paratb 1114 

GTTCGGTGCGGATCACACACCAGGGACAGCAGCGCCCCTCGGGGCTGTTTCGCCGCAGCGCCAGATCG 
GTGCGACCGCATTTCGCGCATCCCAGCAGACTGACCGCGTCCGCGTGCCCGGCCGCGGCAAGCAAGGT 
CAACAGGCGGGGAAAGGCTGCCGGGCACTCATGAGTGGGCGCGGTGAAGGCGCCCGGATTCTCG 

>paratb 1115 

CCGAGATATTCGTGAAGGTGCCGGGCGTTGGCCGTGGACCATCCTTTGGCTTCCACTAGCAGCTGCTG 
TGCTCGCTGCCGGGTCATGCCCGAACCGACAGCGCTGATCACCGACGACACCAAAGACTCGCGCACGT 
GCGCGATCGGCGCCGTCGAGTGTGGCCGTGTCATGACTTGCCAGGCCGTCGTACGACTGTTTTT 

>paratb 1116 

CTGGGCGTGACCGCCGGCGCACCACTCCCCCCCCGCGCCGGCGGTCTTGCGGACGGGTTTGTTGACGA 
CCTCGAGGACGATGAGGTCATTGGGTGTGCATCCGAGGATGTCGCACAACGCCACCAACGTGTCCATG 
CTCAAGCGCTGAGGAGGCTGTGTCACCAATCGAAAAACCTGCTCGCGTGAGAGCGTGATCCCGC 

>paratb 1117 

GCTCCACCAGGTGCGGAATCAGATCAGTGGTCTTAAACATCTGCTGATCGGCCATCAAGTCACGCAGC 
CGCCAGCGATAACCCATCTTCTTGATCATGTCGGTGCTCCATCCCAGTGGTCGCCGAGACGGCCCATC 
AGCGAGGCCTTCAGCAGCTTGTTGCGGTATTCATTAGAGACATGGGTGTAGATCGACGTCGTCG 

>paratb 1118 

AAGCATGCGCATGACCCACCTGTTCCTGGACAAACCTTGCGGGATAACCGAATTCGGTCCAGTGCGTT 
ACTGCAGAGTGGCGAAGGCAATGCAGATTCAGTGAACGGTCTAACCTCGCGTCGTCACGAGCGGCCAC 
AAACGCTTCGTTGATCGATCGTGGAGATAGCCGGCCCCCGCGCTCGGTCACCCACAGCGCCGGG 

>paratb 1119 

TGGCGATCCGGCGGTGAAAACCGTGGACGGATCTCGGTGAGCCACTGGTCCAATGTCTCGACCACCCA 
GTCCATCTCGGGGACGAGCAGCACAGTGCGCCGCTTAGGCGGTGCTCCCTTCGGGGCCTTGCCGTAGC 
GGACCATCACCACCCCGAAGCCACCGAATTGTGGTGCTTGGCTGTTACGGCGCAGATCGACCAG 
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>paratb_1120 

GTCCAGCCGAGACGCCTCGGTTCTGCGAAGGCCAAAGGCGTAGATAGTTTTCAAAACCGCGGCATCCC 
GCGCGGCTCCCAACGCGCCCTTCACGCCGCGACCCTGGATTGTGCCTGAGCGGGCATCCGCTGCGTCA 
AAGAGCGCTTGGATCTCGTCATAGCTAAGCGGGCGACGCCGGGGATCACCCTCGTAGTCCAGCT 
>paratb_1121 

TGTGCTGAATCGAATTGCCCTCATGGAAGATCGCCTGCGGGACATCGCCGAACTGATCGGCACACACA 
CCGGCCCAGCCGTAGCGGGGATCCAGCAAGTACTCCATAAACAGGCTGATATCGATCTCGTAGGACCT 
CGCCGTCGACACCGCCTCCACCGTCGTCGACCGCAAGTGATCGATGAACGCCTCGCCGTCGGCC 
>paratb_1122 

GGCGCCCATTGCCACGGATACAGCCCGCTGAACGCTTCCAGCCGGCGAATCAACCGCAGCCTGGCGCC 
GATCGTGCCCGCTCGCAGGAAACGCGCTGATTGCTGGCGGCGCCAGCCCTCCAACATCGCCTCGAACA 
CCGCCGCAGCCTGATCGAGGTGAACCACGTTCTGCGCCAACACCAGATGCGCCGAACCAGGCGC 
>Contigl6J.123 

CGATAACGTCACCGCTCTGTTGTATCAGATGCAATGACGATGCGTTGGAAGTGACATGGCTGATCACG 
GCCCCAACGCTCCGATCCCGGAATCCACCACCGGTCTCCACCACCTAGCACTACGCTGATCCCGCAAC 
AGTCCCGAAATGTTGCATCCAATGCAATTCCGCGCATTTGTCGCAGGCGATGATGTCGAGTTCT 
>Contigl6_1130 

GGTGTCCATCACCATCGACGTGCGCGCGGTGTGCAGCCATTCCAGCATCGAGGGCACCAGCGGCGCCT 
TGGATATCGCCGCCGAGGCCGCCGTCGCCGCCACGGCCGGCACCCGCACCGGCCGCCCGCCCAGCGCC 
TTGGCCACGTCGGCCACCGTCACCACCCCGTCGCCGGCGATGTTGTACGCCCCCGGGGGCGCCG 
>paratb_1549 

AACCACAAATAGGCGGTCAGTGCGTCAACCTGGACCGTTCGCCGGCGAATTCAGGCCGCGGTTGACTC 
GTCGCCACCGATTGTTTGCCCGACCGCGGGCCCGACCGCCTAACCGAAGAACGCGGCGGCGTCGTCGT 
AGCGGCTTTCGGGCACCAGCTTGAGCTGACGCACCGCGTCGGCCAGCGGCACCCGTCCGATGTC 
>paratb_1733 

CGGTCAACACTTTCCGCACGCTGATCCCACATTCGGCGAACCAGGCATTAGCGCGTGTCCAGAACTCG 
GCGGCGGTTTCTTTGATCTCATCGTCGAGTACCTCGCTGTAGGCCAGCCGGGAATATCCATCGATGGC 
GGTGTGGAGATAGTGATATCCCCGTATTGGGTTGCGGTGCTTGCTGAACACCCCGCTGCTCTTG 
>paratb_1735 

CGTCGAGGGATGTATCCCCAGCAGATACCCGATGCGCGCTGGTCCCCACCGGCGGATCACCCGGACTT 
TGATGATGCGCCGCTCGGTGCGCGTGGGCGTGCGGTTGGGGCTGTGATGCGGTCGTGAGCTGCGGTCG 
GCCATTCCGGCCTCGCCCAGCTCGCGGTAGCGCCTGGCCCAGCGCTCTGCGGTGGTTACCGAGA 
>paratb_1873 

CGTCGCCGAACGGGCGGGACAACCAGTCGATCGCGTTCTTGATGACCGCCGGGATGCTGCCGTTGTAC 
TCGGGGGTGACCACCAGCGCGGCGTCGGCGTCGGCCGCCGCGGCGCGCAGCGCGGCCACCGGGGCCAG 
CGGCGGCGCGTCGCTGGTCATCGCGTCGTCGATCTCCTCGTTGTAGAACGGCAGCTCGCCGAGC 
>paratb_1904 

TCTAGCAGCTCAGTGAGCTAGCCGCCGGGCAACCGCCAAACGCGGCTTCCAGCGGCTAACTCCATTTA 
ATTCGGCCGATTGTTTGACCAGTCGGATCGATTCTGCGTTGGCCGACGTGGCGCCGCAAACGGGTTTG 
CACCATGCACTTATTTGCGTTGTGCCACTCAATCAAAGCCGCGTCCCATCCTGGGCAAATTATT 
>paratb_1905 

AATTTAGCCGCGCTGCATGTGCGTCATTTCAGCTACGCCGCCGGAGCTGGAACCTGTTGTGCTGCAGC 
GATTAACTCTGCACTCATGCTGCCATCGAGCCGCTATTGAAATCAGAATTTGGGTCTTTACGCATGTC 
TAATAGGCGCTATAACATTGCTTCGTCGGGCAAACTACATGCCGAGTATGCCCTGGATGGGAAG 
>Contigl6_1906 

GATCTGAATATGAATTCAATTGGGGTAAAACAGCTCCTTAAAGTTGCCGCAGCGGCCACAGGATTTAC 
CGTGATGCTGTTCGTCCCGACCGGATGTTTGGAGACCACAGGAGCCGCCACAGGCGGGACGACCGGCG 
GCGGCCTCTGCATTCCCCTGCTGACCTGCTGACCAACCAAGACCCGCGGCCCGCCGGATCCCCT 
>Contigl6_2459 

CAACCCGGACAGCGCGACGCACGCCGGCGGGGGTTCGACGTCACGACGGTCACGGCCGCCAGCAGCAC 
GGCAATGGTTGCGGCGGGCCGCAATACGGTGCCCGCCGCGACCGCGATCAGGGCCGCGGCCGCCGCGA 
CGGCCGCCGATTCCGGCCGGCCGCCGGCGGCCAATCCCACCATGAGCAGACCGAACCCGGGCGC 



Figure 6-9 



WO 2004/074310 



PCMB2003/006509 



21 /106 

>Contigl6_2476 

GCGACGACCATCAACAGCATCGCGACCGTGCCGGCGAGCAGGATGCCCAACGTGTCCTGCGACCCGTC 
GCGCGGGCGCTGCGGGTGCTGCGGCGGCGGCGCCGGGGGTGCCGCCGGGTGCGGTGGCGGCGACGCAC 
CGGTGCCGGGCGGCGGGGCGGGCGAGAGCCCGTGCGACGCGAACAGCCGGGCCAGCAGCATCAC 
>paratb_2634 

CCACGTACGGTGTGCCGCACCGCGCCACACCGATGTTGCGCGCCGCTGCGCCGGCGTTGCGGCTCAGC 
GGTATGACGGTCACCCGGCCGGCGGCGGCGATGCGGCTGGCGGCGGCGACCGAGTCGTCGCGGGATGC 
GTTGTCCACCACGATGATCGGGCACTCGGTGGTGTCCAGCAGGCGGGTCAGCGTGCCGGTCAGC 
>Contigl6_2842 

GGCCCGGACCAGCGCGTGCACCGTGTAGGGCGTCCGCGCCAACAGGCTGCTCAGCAGGAACGGCCCCA 
GGAAACCGGTCGCCCCGGTCAGCAGGATGTCGGTGGGCGTGCCCGCGCGGGCGGGCGCCGGGTCGGGC 
AGCGGCAGCGCCGCGTCGGCGCGCATCTGGGCGGCCTCGTGCGCCTCGTACTCGGCGG7\AATCT 
>Contigl6_2863 

ACGTGGGGCGCAAGCTCGGTGAGAAGGTCGTCGCGGCGACCACCGCGGGGCATGCCGAGGCGGTGATG 
TGGGCCCGGGAACGCTTCGGAACCGAGGTGGTGTGGGCGATCGAGGATTGCCGGCATTTGTCGGCCCG 
GTTGGAGCGTGACTTGATGGGCTTTGGCCAGTCGGTGGTGCGGGTGCCGCCGAAGTTGATGGCC 
>paratb_2865 

GCACGAACTCGATCCCGACCACGCACCTAAGGCTGGTTCGCTGGATCTGGCCAAGCATCGCCGCATCC 
TGGGTGACTGGCTGGTCACGGTGCCCGGCCTGGTCGCCGAACTCGCCCGTGACGAGCTGGCCGACATC 
ACCCGGCTCACCGAGACCATCAACGCGTTGGCCAAACGGATTGGCGAGCGTGTCCGCGTTGTGG 
>paratb_2932 

ATGGCCACGGATCCTGGTGACTTCGGGTCCGTGGCCATCTGGGGAAAACCGGGCTGGTGCTTACCTTG 
CCTTCGGCGGGCCCCCGACTCGTACGGACGCGTCGGTCGCGGCGGCGGCGCGATGCTTACGCGCGGGC 
GCCAGGGCGGCGGCGTGCGCGGCGGGAAGGCCGGCCGCGGACAGGGCGGGACGGGTCGCGCAAG 
>Contigl6_3034 

GCTGGGCGCTGATCGACAAGGCGCTGGGGCTGGACGTTCCCGAGCCCGCCGAGACCTACTCCAATTCG 
CCGCACCTGTACGAAGAGCTGGGCATCCCGGCCGGTGCCGGGGGCCGGGTGGGCGCCGCCCGCAAGCC 
GCAGGGCCCGCGCCGCAGCGCCGAGCGTGCGACCGGAAAGCeGGACCAGAAGTCGGAGACAGCC - 
>Contigl6_3156 

CGAGCTTCTGCTTCCAGGGCACCGTGTGGAGCGCGGGCCGCACCCGCGGACCGGGACCGGCATCACGC 
CTCGGCGTCAGGCCGCGCCACGGGGCGAAATCCCGTGCGTCCACGCCGCTCTGTCATGGCATTACCTC 
GCGCCGGTCGGTTCGCCGGAGGAAACCGCTTAGACGACCCACGGGAACCGTCACCGAAACGGTC 
>Contigl6_3254 

GCAGGAACAGGTCGAGCATGCCGCCAGTGTGGCGGGCGGGGGTGACAGGTGGCGCCGCTAGCGATCGC 
CGCTAGGAGCCTGCTGAATTAGGGGATTTTTTGGGGCGGGGCGTCTCGAACCGTCTAGCGGCGTGTTG 
TAGTCAGACCCTGTGGGTCGACAGAAAAGAGATCGCCCCGCCGTTGTTGAGCGTGGCAGCGGTC 
>paratb_3255 

GGCGGCTGAGGCAAGGCCTTGGTGTGAGGGCGTGTTAGGCGATGGCCCAGGTGGTGTCGGTGCGGGTC 
AGGCCCATGGTGAGCAGCCGACGTAGGTTCAGTGCTGCGGCGCGGTGGTGCAGCCAATGGTTGTTTTT 
GGCGGTTCCTCGGTAGCGGACCTTGCGGTTGCCGCGAGTGAGCCAGGCCATTGAGCGTTCCACC 
>paratb_3256 

ATGGGCCGGTGTTGGCGGTATTCGGCTTGCCAATCGGGGTCGCGGGCCGCGACGCGAGCAGCGCGCAA 
TAATTGCTCGTGGATATGAAGGGTGAGTTTGCGTCCGCGCGTGGCGGTCGTGCACCGGGACGCCAACG 
GGCATGAGCGACAGTATCTTTCGAAGGTGACTCCGCCACTGGGACGGATCGGCATTCCGTGTCC 
>paratbJ3257 

AGCCGGGCAGGTCACGATGCGGGCGTCGAAATCGATGAGGAAATCGTCGCTGGTGAAGCCACCCGGAA 
CCGGCGAGCGTAGCGGTAGCGGTTTGATCACCGCGACATGGCCGGCGTCGGCCAGTGCCGCCCGGGCG 
GCCCCGGTGCCATACGCCGAATCGCCCAGGACCCGCACCGGGGGTGTGTTCACCCTCGAGCAGG 
>paratb_3258 

CTCAGCCCGACGACGGCCTCGTGGTTGTCCGCGCCGCTGGCCTTGGTCAACGCGCAATCGGTGATGAT 
TCCGGTGTCGGGCTCGACGGCAAGGTGGGCTTTGAAGCCGTCCTGGCGGCGGTGCACCGTCTTGTGAG 
CGTGCCGCGTGTCGGCATCGACGGTGGAGATCACGCGATCCCCACTGACCTGCTGCGCGATGCG 
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>paratb_3260 

TCCCCGGATCGTCGTAATCATGGGCGCTGCAGTGGGCTTCGATCACCGCTGCAGCGCCCAGGGACTTC 
GCGGCGCACTCGTCGGATCGCGGCGATCAACTGCGTCACGGTGTCCTGCGTGGCCACCGCATCGTCGA 
GCACCGTGGAATCCAAGGCCCGCCGTGTCTTGCCCGCCAACACCCCGGTCTCGGCCACCACCGT 
>paratb_3261 

CTTGACCGCCTCAAAGATCCGGTTGGGCCGATCCGAAGCCGCCAACCGACGCCGCCAATACGTCAACG 
TCGTCGAATGAAACGCGCCCGCCGTGATCGGCAACCCGCACGCTGCTTTCCAGCGCAGATCGAAAGTC 
ACCGCATCCACGGTCTCGTTATCCGAAAAACCGTGCAGGGCCTGCTUVGGTGATCACCGAGGCCA 
>paratb_32 62 

TCACCTCAGCCGGCACGCTGGGCCGGCCCCGCTGCGACGGGAACAAGTCCGCGAACATCTCCTCGGGA 
AACAACTGGCTGCGGTGCGCCGCCAGGAACGCAAACATGCTGTCGGCCTTCAGAAGATGCCCGGCAAC 
CGACTCCGCATCCAACAACTCACGCTGATCATCAGAGCGACCCTGCACCCAACAATCATCCCCA 
>paratb_3358 

GCACGGGCTGGTGCAGGCCGCCGCCGGGGTAGACGGATCCAACGTCGGCCGCGACGAGCTGGCGCTGC 
TGCCGCTGGACCCCGACGCCAGCGCCGCGGCGCTGCGCGCGCGGCTGCGCGAGCTACTGGGCGTCGAG 
GTCGCCGTGCTGGTCACCGACACCATGGGCCGCGCCTGGCGCAACGGCCAGACCGACGCCGCGG 
>Contigl6_3614 

CCCCGTTGGGGATCAGGCGGGTGACCGCGACGCAGCGCTGCCAGGTGCCGTCGGGCTGGACGGGGCCG 
TCACACTTGCTCAGCACGGGCCCGCCGTACTGGCAGCCGGCCCGGGCCGGCGGGGCCGCGGCGATCAC 
CCCGGCGGCCAGCAGCAGGGCGGCCGCCGCTGCGACGGTGCCGTGCCTCATGGTTGCCTCCCGT 
>Contigl6_3681 

AAGTCGACGAGGCGTTGTCGGCCAAGGCCGAAGACGAGCTGGCCGAGGAGCGCGACGACGAGGAGACC 
GACGAGGCGGACGAGGCCGCCGAGGCGCCGGCCGACGCGACCGAGCCGGACGAGGAGGCCCTCGAGGC 
CGACGAGGCCGACGGCGAACCGGACGACGACGCCGACGAAACCGAGACCCGCGCGGCCGGCGAC 
>Contigl6_3695 

CAACTTCATGTCCAGCCACACTATGCGTCAAACGGGCCGGTTGCATCGACCGCCGCCCGTACCCGCGG 
TGCCGATGACACCGGCGGTCGCAGACGACGCGACCTGGTCTAGGCGGGCCAAGACGTCGACCTACAGG 
CGCGGCATGTCGACGTCCGTCCTAATTTTCGCGTTCACGTCGCGGGTGTGAGTGCAGGCGGCGG 
>paratb_3696 

TCGAGGCGTGGGCCCCTCATTGAGCGGGGTGGCGAAGCGGATCGTCTAGCGTCCACGAAAGTAAGCCA 
CTTTGTTACGCCAGGAGTACGAGGCGGCCACCGCATAGCCGACTACCTCGCACCGCACGAGAAGCCAT 
TGCAGCCAAGGGATTCCGATGATGAAAACCACGCAGCACGCGCCAGTGATACCGAGCGCTACGA 
>paratb_3697 

GATAGGCCGTGGCGGCATGCCTCGAGCGTGGGTGCTGCCTCAGGATCAACAGGATTCGACCGGTAGAG 
ACAATGATGTACGCAAGAGCCGCGATCATTACGAACCAGTAGACGCGGAGCCAGGGCGTGTGTTCTGT 
GGCCACAACATCGGGAACACAGGTCTCGCCGATGTCGCCTGCGACGAAGACCGCGATCATGACG 
>paratb_3698 

GCGCAGATCACGACCGACGGCAGTTCCAACCGGTTCCGAACGAACCACCTGAGCTGACCCGGCGTCAT 
GTCGCAGTGGTCAGCGACCAGATACATGATCGAGAACAAGCCGTACACGTAGAGCAGATGGCCGATGA 
GGTCTTCGAGGTTCCACACGCCCGTCATGTCGTGGAGCAATGGGCTCAGCCACCCGTCCACCGG 
>paratb_3699 

CCCGAGCGCCAGGACCAACTGGGCACACATAAACGCCAGTGCCAACACTGCTGCTCGCTCGAACGGGA 
TGTGCCAGGCCAAACGGATGCTCCACAAGGCAGCTAGCGC7\ATGACCAACGTGGCTGTGGCGATGATG 
CTCACAGAGGTCGATCGGGTCGAGGTCTCAAGTCACTCAGGCGGAAGGGCCGCTCATCGTCGTC 
>paratb_3700 

TCCGGCGAGCAGCTTGTCCAGCGGAACATCGACCGCCTGGGCGATCGTAAGTAGCTCACTGTAGGTGA 
ACTCGACCTTGCCATCGAGCTTGCTAGAAAGGCTCGGGCGGCTGATACCTGTCTCGTGAGAAAGACGG 
GTACGGGACAGCTTGCGGTCGCCCATGATCATCCGCAATCGGCTGGCCAGGGCGGCGGCCGACA 
>paratb_3701 

CAGGCGAATGCGAAGACATGCCCGGCAGGGTAGCAGTCTGAACCGACAAAGCGCGGGCAAAACCGATC 
AATTCGTCGGTTTTCCCGCCAAACCGGAGGATTTCGTGCAATAGTCTCCGCCGTGGCTGAATTGGACA 
TGCATACAACACCGCGATCCGGGACACCGCAGCAGAAGTCGGTGGCCGCGGGCGGGGCGCCCAC 



Figure 6-11 



WO 2004/074310 



PCT/IB2003/006S09 



23 /106 

>paratb 3702 

TCGTCGGCCCCGGTGTGCAAACGTCGTCCTGGTCTGGCATTCGCCGGCTGGGTCGGCGTTGACGACGG 
CGCAAGGACGGTCGAGCGATGATCCATGACGCGGTCACCTAAGGAGGCCGCCCTGTTCACGTTTCTGT 
TGACCCCCGCGTTCGTCGGGGCAAGCGCCCTGATCGCGGTCGTGACCCTGGTCGTGTTGGTAGC 

>paratb 3703 

CCTGCTGCTGAACGAGCACAACGGCGACGACAAGGACGTTGACATGGAAGACACCTGGTGGTGACAGG 
GAGCATAACCACGCCGAAGCGAATCGCGTTTGCCCGCACGGCAATTGGAGCGATGCTTACGGACCCGA 
GAGTGGCGGATTAGGCGGATGACGGTGAGCTTCAGCGACGGCATGGACTCGCTGCGCCAGTACG 

>paratb 3704 

CCCAGTTCTACGACTATCACTAGGGACGAAGCCATCGACATCATCGAGAAGGCAGAGCTTCAGCTAGA 
GCAGCTGCGCACGTACGACGCTTCGCCGCTCACCGAAATTGTGCGCGAGCTGATCGCAGAGCTGCGGC 
GGGCCCGCGCCGAGGTAGCGCGGCTGCGGCACGTCGGCGTGGAGACAGCCCTAAAGCTGGGCAT 

>paratb_3705 

CGTCAAACGCGAACTGACGCTCAAGCGGTCCGAATGCGAGCGATTGAGGAGACAGCATGATCACGGAG 
ACGTACCACCCCACGGTGACGGTTAGCGGAGCAGCCGAAGACCGCGCACGGCCGCTCAGCCGATCAGC 
ACCGCGTACCGGGGTTTGATCACCTCGTCGATAATGGCCAGCCGCTCGTCGAACGGGATGAAGG 

>Contigl6 3852 

GGCCGCCACCAAGGCATGGCCGGACGCCCGCCCCGCACCGAGTCGATGGGCATCCCGGTGGCCGCCCA 
CCCGCCCGCACCCGCGGCCTGGTCGGCCCAACTGGCGCCGCCGGTCGCCGCCCCGCCCCCGCCGGCCG 
GGCGCACCCCCAACTGGGCCGCGCCACCGCGCCGCCCGCAGCCCGCGCCGCGCCCCGGCCCGCC 

>paratb 387 6 

GTTGCGGCGCTGACGCGCTAGGAGCCTGCTGAATTAGGGGATTTTTTGGGGCGGGGCGTCTCGAACCG 
TCTAGCGGCGTGTTGTAGTCAGACCCTGTGGGTCGACAGAAAAGAGATCGCCCCGCCGTTGTTGAGCG 
TGGCAGCGGTCGGCGGCTGAGGCAAGGCCTTGGTGTGAGGGCGTGTTAGGCGATGGCCCAGGTG 

>paratb 3877 

GTGTCGGTGCGGGTCAGGCCCATGGTGAGCAGCCGACGTAGGTTCAGTGCTGCGGCGCGGTGGTGCAG 
CCAATGGTTGTTTTTGGCGGTTCCTCGGTAGCGGACCTTGCGGTTGCCGCGAGTGAGCCAGGCCATTG 
AGCGTTCCACCATGGGCCGGTGTTGGCGGTATTCGGCTTGCCAATCGGGGTCGCGGGCCGCGAC 

>paratb 3878 

GCGAGCAGCGCGCAATAATTGCTCGTGGATATGAAGGGTGAGTTTGCGTCCGCGCGTGGCGGTCGTGC 
ACCGGGACGCCAACGGGCATGAGCGACAGTATCTTTCGAAGGTGACTCCGCCACTGGGACGGATCGGC 
ATTCCGTGTCCAGCCGGGCAGGTCACGATGCGGGCGTCGAAATCGATGAGGAAATCGTCGCTGG 

>paratb 3880 

GCAATCGGTGATGATTCCGGTGTCGGGCTCGACGGCAAGGTGGGCTTTGAAGCCGTCCTGGCGGCGGT 
GCACCGTCTTGTGAGCGTGCCGCGTGTCGGCATCGACGGTGGAGATCACGCGATCCCCACTGACCTGC 
TGCGCGATGCGCCAGTGCCCGTCGGTGCCATCAGAGCCCTCGACCGGTTCAACGTCTTGACCGG 

>paratb 3881 

CGATCAACGCCAACAACGCCACCGCCTCAGCAGCCCGCGGCGCGAGTTCCTGGTCAGGCAGATAGCCC 
AGCACCCGGTGAGCATCACCGACCAAACCATCCACCAGCCGATCCCGAGCGGCCTTATCCTCCCACGC 
AATCGCGGGTTTCCCCGGATCGTCGTAATCATGGGCGCTGCAGTGGGCTTCGATCACCGCTGCA 

>paratb 3882 

GCGCCAGGGACTTCGCGGCGCACTCGTCGGATCGCGGCGATCAACTGCGTCACGGTGTCCTGCGTGGC 
CACCGCATCGTCGAGCACCGTGGAATCCAAGGCCCGCCGTGTCTTGCCCGCCAACACCCCGGTCTCGG 
CCACCACCGTCTTGACCGCCTCAAAGATCCGGTTGGGCCGATCCGAAGCCGCCAACCGACGCCG 

>paratb 3883 

CCAATACGTCAACGTCGTCGAATGAAACGCGCCCGCCGTGATCGGCAACCCGCACGCTGCTTTCCAGC 
GCAGATCGAAAGTCACCGCATCCACGGTCTCGTTATCCGAAAAACCGTGCAGGGCCTGCAAGGTGATC 
ACCGAGGCCATCACCTCAGCCGGCACGCTGGGCCGGCCCCGCTGCGACGGGAACAAGTCCGCGA 

>paratb 3884 

ACATCTCCTCGGGAAACAACTGGCTGCGGTGCGCCGCCAGGAACGCAAACATGCTGTCGGCCTTCAGA 
AGATGCCCGGCAACCGACTCCGCATCCMCAACTCACGCTGATCATCAGAGCGACCCTGCACCCAACA 
ATCATCCCCAAAACCCCAGGACAACTCGTCCCGCCACGCGGAATTAATTCAGCAGGCTCCTAGC 
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>Contigl6_4008 

CGTCATCAAATTCACCGAGGCCTGCTACCGGGAAAACGCCCTCCAGCCCGACCCGCGGTTCGCCGCGG 
CCGTACAGACCGCACAGCGGCGGATCGCGCCGCGCGCCCTCGGCGGCGGCGCGGCGACCATCCCGTCC 
GGCTGACGGCAGCCCGAGCCCATTTCCGGCGGGGCGGCTACTCCCACTCGATGGTGCCGGGCGG 
>Contigl6_4412 

CGTCGTGGGAGTTCCACCGCGCCAACGTCGACCCGCGGCGGGCGCAGACGGTGGTGACCTGTGCGCGG 
CGCGCCGCCTCGCTGGAACGGCTGGTGTCGCGGCCGGCCGCGCAGGCGCGCGCGGCGTTGACGTCGCT 
GCCGGGGGTGGGGGAGTGGACTGCCGCCGAGACGGCGCAACGGGCCTTCGGCGACGCCGACGCC 
>Contigl6_4769 

GCGCTGGCCGACCCGGACCCGGCTCCCGCCGATCCGGGCGCGGTGGCAGCCCCGCCCGGCCCGCCGGC 
TCCGCCGGATCCGTTGGCGCGGCCGCCCCCGCCCGACCCGTTGGCACCACCGCCGCCGACCGCCCCGC 
CGGCGCCGTGGCTGCCCCCCGCCGCGCAACCGGCCGCCGCCCCGGCCGCCGGACAGGACCCCAC 
>Contigl6_4 824 

TCTGGGCCTCGGTCGGCTGGTTGGGCCGGGCCGGGATGCGGGTGGTGCTCGCGGCCGGTTCCTGCGCG 
GGCCGAGGCTCCGCGGGAGCGGGGCGCGCCGCCCGCGACGGCTCCGGCGCCGCGGGGTGGGTGGGGTC 
GTGCGGCGGGCGCGGCGCCGCGGCGACCAGGCTGGCCGCCACCGGCGGACGGGCGGGCCGGCCG 
>Contigl6_4976 

TCGGCGCGTGGCGCGAACGCTTCCACGCCGAGCCGGTTGGCCGGCGTGTGCGACGGCAACGCCGCACC 
CGTGACCGCGGCGACCAGCCAGGGCAGCGCCGCCGCCGCCGCGGCGCCGATCGCCGCCGCGGCGCACA 
CCCAACGCCGCCGGCCCGCACCGGCCACCGGCACGCAGGCCAGCGCCACCGCCGCCGCCAGCAG 
>paratb_5Q08 

GCCAGGCGCTACCGCGAGCTGGGCGAGGCCGGAATGGCCGACCGCAGCTCACGACCGCATCACAGCCC 
CAACCGCACGCCCACGCGCACCGAGCGGCGCATCATCAAAGTCCGGGTGATCCGCCGGTGGGGACCAG 
CGCGCATCGGGTATCTGCTGGGGATACATCCCTCGACGGTCCATCGGGTATTGACCCGCTACGC 
>Contigl6__5010 

ACCGCAACCCAATACGGGGATATCACTATCTCCACACCGCCATCGATGGATATTCCCGGCTGGCCTAC 
AGCGAGGTACTCGACGATGAGATCAAAGAAACCGCCGCCGAGTTCTGGACACGCGCTAATGCCTGGTT 
CGCCGAATGTGGGATCAGCGTGCGGAAAGTGTTGACCGACAACGGGTCCTGCTACCGATCGCGC 
>Contigl6_5012 

ACTTGGCGGCCAACCACCCGCCAGCCGCGTACCTAACCTCTCAGGTCAGTACACCTAACGCTCTCGGC 
GCGCGCACGCCCCTTCGCGAGCGCCTGCCCTTCGCGAGCGCCTACCCCTCGGCGAGCGTCTGCCCCTC 
AGCGAGCGCCTCTCTCGGCGAGCGCCTGCCCCTCGGCGAGCGCCTGCCCCTCGGCGAGCGTCAC 
>paratb_5103 

GCCCAGCGCATACCGCAGACCCAGCGCGGCGCCCAGCACCGCCACCCCGGCCGCCCCGGCGATCACCG 
CCCCGGCGGCCAGCGCCGGGACCGCCGCCCACACCCCGGGCCGCCACGGCCGCGCGGGCGGGTCGTGG 
GTCCCCCGTTTCCGGGTGCGCCAGCACGCCAGCAGCGCCAGCACCGGCAGCAGCGCCAGCCCGA 
>paratb_5119 

CGGTGCCGCGCAACATCTCCACCAGCGACGACCATTGCGTCGTCACACCCGAGGATTCGATGAAGTCC 
AGGAACGGCGGGCTGATGGCGCGCAGCATCACCAGGCCCACCACCCACCACAGCGTGGCCAGCACCAG 
CGCCACCAGCCACCACCCGGTGTAGCGCCACCACAACCGGTTCGGGCGGTGGCACGCCCACCAG 
>Contigl6_5186 

TCCAGCTCGGCGATGTCGAACAGTTCCAGCAGATCGGGCCGCATCGGCGTCTGCTCTTTCTTCGTGAT 
GGTGATGTCGGGGATCACCGCGGCTTCAACGTCGCCTGGCTCGGCGACTGCCTCGCAGACCAGCAACA 
GCTTGCGCCACGACGAGTCCATCGACGGGTGGTCGTCGCGGGTGTGCCCGCCCCGGCTCTCGGT 
>paratb_5188 

ACTGCTGCAGCTCGAGCTGCAGGGTGTAGGGGTTCTCGCCGGGGCCGCCGCCCGCCGGCGCCTCGAAG 
GGGGACAGGGCCCGCTTCGCCGCCGCCTCGACGGCGCTCTCGCCGATCGTCGGACGGCTGCTCAGCGC 
GCGCACGTAGTCGGCGGCGCCCAGCCCGGCCCGGCGGCCGAACACCAGCAGGTCCGACAGCGAG 
>Contigl6_5306 

GCCGGCGCCGGCGCGACCGGCCGTAGGCGACGGCAGCCCGACGAATTCGCGGATGACTCCGGCACCGG 
TACGACGAGTCAATTCAGCGGTCCCCCTCAGTGGCGTAGATGGCCCGGTAATAGATGTTGGCCAGGGT 
TTGGATGCAGGCCTCGTCGTCGGGTTCCCCGCAACGTGCCGAACCGAGCTGGACGTAGCAGAAC 
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>Contigl6 5316 

GTGCGGGTTTGGCCCGCGCACCGGCTCGAGGGCCGGACAACTGTATCCCGAGTTGCGGGCGTAGCGGG 
CCGAATCGGCGATAAGTCGTCGCGAATCGACCCCGCCCGGCGTGGCCAGGGCCGTTGAGGGGGAAAAG 
ATTACTGCACCGCCGGCGATCTCGCGGCGGAATTCGAGTCTTGACAAAACCGCGAAATATTCGC 

>paratb 5317 

CTGCGTCAGCTAGCGTCCACAGCAGCGACATAGGGGTATGACCGGCGGGGTAGTTCACCAACACAGGC 
GAAAGTCCGTCGGACAATTTCAAGCGCGACACACATCGACGATCCTCGAAAAGCCAAGCGCCAACCGC 
ACTTCCAGCACCCCCAGACCGCCCCGCAAACGTCGTCGTCTCACAGCACAAGGACTCGAGGAAA 

>Contigl6 5326 

GAGTTCCACCGCCACCTCGGGCGGGGGCGGCTGTCACGGCGAGTCGAGCGCTCCGCCTTGCCGTTTGG 
CCGTCATCGCTGGGTGGCGGCCGCCGAGTGCTCCCCCTTGGAGATCGTCGCGCCGCCGCGGGAGCGCG 
AGGACATCGACGCGTGGCTCGACGAGCAGACCCACAAGCGGCCGGACGCCGAGCGCGGGCCCGG 

>Contigl6 5328 

ACGACGCGCTCGATGTCGGCCGCGCCGTCGGTGCCGCGGCCCGGATGCTCCGGCAGGGCCGCGACGGC 
ACCGCGTCCGTCGCCCCGCCACGCGGGAAGCGGCCCGCGCCGCCGGCCGCGCCCGACGACCGCATTGC 
CCTGCCGATGGAGACGATCTTCGTCAGCGCCGACGACTGGGACGCGCGCGCAACCGCCTTGGGC 

>Contigl6 5340 

TATCTGCCGCGGTTCATCCGGCAGTTCCCGTTCAACGTCTTGCTGCACGACCTGGACCGCCGGATCAA 
GAAGGGGCGGCCGCTGGTGTAGCGGCCCGGCGAGCGCGGAAGCCCATGAACTGCGGGCTGTATTTCTT 
TATGGCCGATCCTGGAAACATGCATCGTGAATGTAGCCCCGCAGGGGTAGGGACCTGGCGCTTC 




>paratb 5344 

ACGAGCCTGCCTCTCAGTAGTGCCACTGGTTAGTGGAAACCCAAGCTTGCCCACGCCTTGGTCGTATC 
GATGCCGCCGCGAAGCGGAGACTTCAGATGATTCACCGTAATTGCGGAGCTAATTCACAGTTGAGAAC 
GTATTTGCGGTAAGAATAGCCGCGTATCCTACGTGCATGCGGTCGACCTATTACCTGCAGCTCG 

>Contigl6 5345 

GCACCTGCGGAGTGTGGGGGTGGAGGCACCGACCGCGTGGTGAACCTGCGCGAATGCCAGTGCGGTCC 
CGTTGATTACCACGATAGTGCGACCGGCCGATTCGGTGTCGCTGCGTGACGGTGCTGCTAGGGCGGCC 
TGTCTGACTTCTGGATCAAGACGATGACTGCCCCGATCTGGATGGCGTTTCCGCCGGAAGTCCA 

>Contigl6 5346 

TTCGGCGTTGTTGAGCAGTGGGCCAGGGCCCGGCCCACTGCTGGCCTCTGCGGGTGCGTGGAATTCCT 
TGGCTGCTGAGTACACCTCGGCGGCTGAGGAACTCACGGCGGTGGTGGAAGGCGTGCAGGCTGGGGCG 
TGGCAGGGCCCCAGCGCAGAATCGTATGTGGCCGCCCACGCGCCCTACCTAGCGTGGCTGACAC 

>Contigl6 5348 

GTCCAGGCGGCCACCACCATGACGACGTATCAGGCGGTGTCGACCGCGGCTGTGGCCGCAACTCCTCA 
GACCATGCCTGCGCCGCAGATCGCAAAGTCCACCGCCGCCACCATTCCTTTCCAGCGGCCCTACCCCA 
ACCCCACCAACTTCAGCCAGGTCTGGGCGGATCTGTGGTATGACATCCCGTATTCGATCGAGAC 

>paratb 5349 , 

CTTCCAGGGCCCAGTCGATCCCGCCAACTGGACGCAATTGTTCCAGTTCTGGAATGTAACGTTTGCCA 

ACCTGGCCGGGACCCCTGCCAAGCTGGCTCAGATCTTTTCGAATCCGTCGGTGTTGTTCAGCTGGCCC 

ACGCTGCTGTGGGTGTTGGATTTCATCGCCGGCCGCATCTTCGACATCCTGGTCACCCTCAAAT 
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>paratb_5350 

TTCTTCTTGAGCAGCCGTTGCTGTACGTGGTGGGGCTCGGCATGGCGGTCACCAGCTTGGGTGCGGCC 
GCGGGCGCGGCGGGTGGGTTGGTCGGGCTCGCCGGCCTGGCGAGCCCGGGCCCGCTGCCCACCGGGGC 
CGAGATGGTCCCGGTGACCGCACCACCACCCGGCGCTACGCCGGCGCCAACCGCGCCGCTGATT 
>Contigl6_5351 

GGCGGTCCGGCCTCGGCGCCGGCCACGATTCCCGTCAGCTCGGCCGCTGCTGCCCCCACCGCGCCAGC 
GCCGGCACCCGCCGTCGCGGCCGCCGGCTCGGCTGCGCCGCCGCCGGCGGGCCCGGGCGGCTTTCCCT 
ACCTGGTGGGCGGCATGAGGGTGAGTTCGGCGGCCAGCGCATCAGCCCAAAGCCGCAAACCGAA 
>paratb_5352 

ATCCGCTGCCGCCGCCGCGGCTCGGGCCGCCGCTGCCGCCGCGGCTGAAACACACCATGCCCGCCGCC 
GCCTGAGGGTGAAGGCGAAAATGCTCGGTCGTGGTTATGAATATATGGATCTCGAGGACGACCACCTG 
AGCTCGAGCGCCGCGTCGGAGCATGGTGCGGGGCCGCTGGGGTTTACTGGGACGATGCGAGAAT 
>paratbJ3353 

CCGGTGCTGCGACCCCGGCGGGTTTGACCGCGCTGGGCGGCGGCTCGTTCGGTGGCGGCTCGAAGATG 
CCGATGCTGCCGACCAGCTGGGTCACCAACGGATCAGGCGAGGCCTAGCGGTTGACGCTGATCAAGCG 
GTGTGTCCGCGGGAATGGTTGGCGCACAACGCTGCTGATGCTGTTGCTGCTGACCGCGGTGGCC 
>paratb_5354 

GCATCGCTGATGGTGGGGCGCTACCCGGTGGGGGTGGGCGCGATGGCCGGGATGCTGTTTGGTCGTCT 
TCCTCTGCTGGACACTAGCTTTACTCCGGTGGATCAGACGGTGCTGACCCAGATCCGGTTACCGCGCA 
TCGGCTGCGGGGTCTTAGTCGGTGCGGGGCTGGCGGCCTCGGGTGCGGGCTATCAGACGATGTT 
>paratb_J5355 

CCGCAATCCGCTGGTGTCCCCGGACATTCTGGGGGTGTCGGCGGGCGCAGGCTTCGGCGGAGCGCTGG 
CACTGTTACTGCATGCGCCGTACTGGCAGCTAGAAGCGATGGCGTTCGCCAGCGGATTGCTGGCCGCG 
GCGTTGGCACTGATCATCGGGCGCGGCATCGGCCGCGATTCGGCGATACTGCTGGTACTGGCCG 
>paratb_5356 

GGATGGTGATCGCCAGCGTGTTCGGCGCGTTGATCTCGGTGACCGAATACCTGGCCAACCCCGATGAC 
ACCCTGCCGGCGATCGTGTTCTGGCTGATGGGTGGGCTGGGACGCCAACACCTCGACGGGTTGTTGGC 
CCCGGCGCTGATCATCGCCGCCGCGGTCCTGGTGCTCTACGCGTTGCGATGGCCGGTGACGGTG 
>paratb_5357 

GTGGTATCCGGGGATGAAGACGCACACACCCTCGGCGTCGACACCCGACGCACCTGGGCTGCGGTGGT 
AGGCGTCTATACGTTGATCACCGCAACCACAGTGAGCCTGGCCGGCATCGTGGGCTGGGCAGGCCTGT 
TGATTCCACATATCGCTCGAGCGTTGGTCGGCCCGGGATTCGGTCGGCTGCTGCTGGTGTCGGC 
>Contigl6_5358 

GGCGCTGGGCGGGGTTTTCGTGGTCGGCGTGGACGACGTGGCACGCGCGGCGGCCAGCGCCGAGATCC 
CGCTAGGCATCCTCAGCGCTCTCATCGGGGCGCCGTTCTTCCTGGTGGTGTTGGCCAAGATGCGCCGG 
CAATGGACGTGAGCAGCGCGGCGATCGCCGCCG7VACAGCTGTCATTCGGCTACCCCGGCGACGG 
>Contigl6_5360 

CGCAACGCAGCAACACCCCGTTCCCGTTTTCCACCCTGGACATCGCGGTCACCGGCCGCACCCCGTAT 
CTGCGCGCGATGACGTCCCCGTCGGCGACGGACCGCCGGGCGGCCGCCGCGGTGCTCGACCGGCTGGG 
GATCGGCGCGCTGGCCGATCGACCGTATGCGGTGCTTTCCGGCGGGGAACGGCGGCTGGCGTTG 
>paratb_5361 

CTCTCGCGCGCGATGGTGCAGGACGCGCCGGTGCTGATCCTCGACGAACCCATGGCAGCACTGGATTT 
CGGCAACGAGAGCCGCATCCTGCAGGTGGTGGCCGAGCTGGCCGCCGCCGGCCGCGCCGTGCTGATGA 
CCACTCATCAGCCCTGGCATGCGCTACACAGCGGCGATCAGGCAGTGCTGATCGCCGACGGCCG 
>paratb_5362 

CCTCATCGCCGACGGCCCCGTCGAGCAAGTCGTCACCGCGGCCGCCCTCAGCGAGCTGTATGGGGTGC 
CGGTGCGGGTGCTGACCGCTACCGACGACGCCACCGGGCGCCCGGTCTACGCCTGCGCGCCGGTGGCC 
GCGGGGGATGACCGATGATCCGGGCGGTGCTGGCCGCCGTCTGCGTCGCCACCTCGGCGGCCGG 
>paratb_5363 

CTGCGGCGCCGCACACCATTCCCCGGCGGAGCCGACGCGCACCGTGGTGGATATGACCGGACAACACG 
TGCAGATCCCGGCCACCGTAACCCGGGTGGCCACCAACATCCCGCTGATCCCGGCCACCATCGAACTG 
CTGGGCGGGATCGACACCGTCGTTGCGGCGGCCCGCGGCTCGTTCAACGCTCTGTTCACCACCA 
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>Contigl6 5364 

TCGCGCCGGCAACCCAACAGATTCCGCGGTCCCCGCCTACCAGCCTCAACGCCGAGCAGCTGCTCGAC 
CTGCACCCGCAGGTCTTTTTCATGACCGACCTGACCCCAGGCCTGCTGCCGATGCTGCAGCGGCTGCA 
GATCCCGGTCGTGCAGATCACCGCCTTCACCAGCCCGCAGGATCTGCAGAAGGCGGTGAACCTG 

>paratb 5365 

GTGGCCCAGGTGCTCGGCGGGGCGGCACCCGCGCGGGCCCGGCAATATGACACCTATTTCGACGCCGT 
GATCCAGCAGGTGCACGCCGGCGCCCAAACCGACCGGCCCACCGTGTATTACGCCCCCGGACCGGACC 
CCACCACCACCGTGGGTGCCGACAACATCATCACCGCATCCATCGAGGCCGCCGGCGGCCGCAA 

>paratb 5366 

TATCGCCGTCGAACACGGCATCGGCGGGCATCAGCCGGGTGCATTCGCGTTCCCGACCATCACGGCCG 
AAACCTTGCTGGCCTGGAACCCCGACGTAATAGTTGCGAGCAACGCCCGAGTCGCCGACCAGCTTGCG 
ACCGACCCCACGTTCGCCACCCTGAACGCCGTCCGCGATCACCACATCTACACCTGCCCGGTGG 

GGATCTTCCCGTGGTGCGCCTCGAGCAGCGAGGCCGCGCTTGCGCCGCTGTTCCTCGCCAAAAAGCTG 
GACCCCGAACGCTTCTCGGATCTAAACCTCGCCAACAAGGTGGCCAACTTCTACATCCAGTTCTACGG 
CTACAGCCTCACCGGACCGCAAGTGACCGCGATCCTGGACGGGGCGGGCTAATGCCGTTGAGCC 

TGCGCCCTGCCGCGGCGTTATTCGGCGCCGAGATCGGCGGGATCGATCTGCGGGCGCCCCTGACCCGC 
GAGCAGCGCGATGAACTCCAGCGACTGCTACAACGCTACCGGGTGTTGTTCTTTCGCGGGCAGCAGCT 
TTCCACCGCGCACCAGATCGAGTTCGCTGAAGCTTTCGGCCCGATCCTGATCTTCCGCAGCGTC 

>paratb 5369 

GTCCCCGCCGACCCCCAGCATCCCGGAGTGCACAACGTGGACGGCAGCACCGTGGGCTGGCACCTGGA 
CGCCAGCGGTCTCATCGAACCCCCGGTGGCCAGCGTGCTGCGGGCGGTCGAGATCCCCGACCGCGGCG 
GTGACACAGTCTGGGCTGACGGCATGGCCGCCTACGACGGGATGCCCGATGATCTCAAGTCCCG 

>paratb 5370 

GCTGGAAGGTTTGTCAGCGACCCACACCGCACCGAACCAGCATCCGCTGGTCGCGCACCCGCTGGTGT 
CCCACCACCCCGACATCGGCCGGCGCTACCTGAACATCAACCTGGCGCCGTGGGTGGACACCCGGATC 
CTAGGGATGAGCACCAGCCATAGCAGCGCCCTCGTCGAGCAGCTGCGGGCGCACCACCTGCGAT 

>paratb 5371 

CGGACTACCAACTTCGATTCCGGTGGAGCGCCGGGGCGGTCGTGTTGTGGGACAACCGGGGTATGCAG 
CACACCGGGATCCGCGACTACGGCGACGACACACGCCGTCGGCTGCAGCGCATCTGTATCGCCCACTT 
CACCGAAGGCGTTACTGGCCGTGCATAACGGCCGCGCCAGTAATCACACACCAGCAACCGCCCA 

agcaacaSagcgccgaaccatctacctagatcgaatcatcaagctcggtccgcctaggacaaatcgtt 

AGACACAGCCCAACTGGGTAGCCGGCGCGCAGGAAACCCACGATCTTGGCGATAACCTCGGAAACAGG 
CATCGGGACCCCTCGCGCACTGCAGCTGTCGGCACCTTGACGCACCGGCTTGGTGATTAGCCAA 

>paratb 5390 

TACTCCGAGCAGTCCGCCGATCAGCCCGAATACCACCGTGGACAGGTCGAATGCGATTAGCACGGCTG 
GCGACAACAACCGTTCCATCTCTTCGAGGTAGCGCGGACCCATCTGTGCCATGCCGGGACTGGAGAAA 
TATTCATCGCGAGCGTAGAAGATGGGCAGCAGCGGCCCGATGTACCACGCCGCGTAGATTGCGT 

>paratb 5391 

ACGCCAGTACACCCATGGTGCGGGAGCGATAGCGTCCCAGCCACAGGACGACTTCGGCCACCAACGCG 
CACGCAACTGTGATCACGAAGCAGATCGGGGGGTGCCCGGTCAGTGCGAGCAGTCCGGCCGTGATAAT 
CGCAAACACCGTCACCATGCCCGCATGTCGCACCCGGGTGAGGAACAACATGAACGGCACGCCG 

>paratb 5417 

GCCTGGGAGAACTTCGTCATGAACCTCATGGATCAACTGTTCGGTGTCGATAGCCCACCCGACCTCGC 
TTCGGCGGTGGCGGCATTCTTGGCGAATCCGTCCCCGGCACTCTTTAGCGCGCTCCTGTTTGCGCTGG 
CCTACGAAATCGCCTTTGACACGCTGTTCTTCTCGCCCGTGGCATTGTTGGCCGCTCCGTTCCT 

>Contigl6 5418 

GCCGTTTGTCGGTCTGGCCGGCCTGGCGGGTCTGGCAGGGTTGGCTGGGCTGGCCCCTGCGCCCGAGC 
CGGTTCCAGCAACCGTCGCGGACGTGCCGGCCCCGACGTCCCCTCCGAACCAGGCCCTACCGGTCGCG 
GGGATCCCATCGGCGTCCACGCCGGCATCTGCTCCTGCATCCGCGCCCGCGACGAGCGCGACGG 
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>paratb_5419 

CACCGGCATCCGCGCCGGCGCCGGCCCCCGCATCGGCCGGTTCACCCGTGTTCGGCTACCTGGTCGGC 
GGCGGTGGCGGTGGGGAATCCGGGCCCACGCTGACTGGCCGCTCCAACGCAACAGCACCCGCGGGTCT 
TGCCGCGGCCTCAGCGGCCGCAGCGAAAGCGCCGACACGTGACCAGACGCGGTCGCGACGGCGC 
>paratb_5420 

CGCCGAACCGTAATGCGGGACCACGGCGATGAATTTATGGATCTGGACATGGGCGCGCCGGTCGACTC 
CCCGCCCGGCGGAACATTTGTGTCGGGGCAAGGTGCGGGTTCCCTGGGATTCGCCGGAACGGTAGCGA 
ACGCGGCCGGTGCACGGGCAGCGGGTTTGGCAACGCTGGATGCCGATGGCTTCGGCTCGAGTCC 
>paratb_5421 

CAAAGCGCCGATGCTGCCGGGTAGTTGGCATGGCGACGCGACCCAGGAATCGCAGGGAAGCGGTGACG 
ACGAGCACCCGACCGAGGGCAACGCTGGAACCGAGTAATCGTCCAGATCTGGTCGGCATCCTCTCGTC 
AGCGTCGAGCCCAGAACTCGATTATCTCGCGCTCATCGTGTCTCGCGCTCACCGTGGGTGCAGC 
>paratb_5422 

ACACCGATGATCGGGTGTAGCTGCTCAAAGGTCATGTCGTGTGCTTCGGCCTCGTGGGCGAGTTCGGC 
GAGGCCCACGGTGTGCCACGTGTGTTCGGCGGTGAATTCTCTGGTGACCTTGTCGCCTTCGCTCACCA 
CATAGCGCATCGTCCAGTGTTCCGCGTCGCTGCCGGCGGGCTGGCCCGATATGCGAACTTCATT 
>paratb_5423 

GTGCCGCACACCAATGCGCTGTTGGGCAATGGTCATCTCGGGCACCGGCATGGGCTGGTCGAGGGCCA 
TGACTTCGACGATCACCGGTGCGCGGGGGGTGAGACGTGGGCGTAGCGCTGCCCAAAAGTGTTGGCGG 
GCTTGCTTGTCCATATACCCGATGACGCCAAACAACACCACGGCCCCAAGACGCTCGGGAAGGT 
>paratb_5424 

CGAGTTCTTCGAGATT.GACCGGGTGCACGGTGACCCGGTCAATCAAATCAGGCCGGCTGAGGATCCTG 
GAGACGAGCGCGGCGCGCATCGCCGCTGACGGCTCGACCGCGTGGATGGGGACGTCTGCGATGGTGTC 
AGCAACGGTCACTGTCGAGAGCCCCGTACCTGCCCCGATATCAAGCACGTGATCTTTCACCGGT 
>paratb_5425 

CCACGTGCGGTCAACGCGGATACCAGCACTTGGCGCTTCATATCCCAATGTGGGATCGCCATCACCTC 
GTAGAACTCCGCCGACAGGGCGTACGGATCGGCGCCAGGTGTCACGCTCATTCGGTCACCGACTCCGG 
GCTTTCAGCGGCCACACGTGGACGATGTGTGATGAGCGCGCCCGACAACCCCGCCGCGACCAGG 
>paratb_5426 

GCGGCGCATCCTGCAATTCCGAAGATCAGGCGAAGCGCATCGGTGAACGCAGAGGTCGCGAACGCGGT 
CATTGCCTGGGTGGGAAACCTCAACACCCCCGCAACGATGGCGGACGCTACGGAATCTGCACTGTGCA 
CCGGGATAACCCCTGAAGCAGCGACTTTCGCATGCACGAACGATGACAACACGACACCAAAGGC 
>paratb_5427 

GGCCACGCCTGTCGCTGTCCCCAGTGGAAACGCGGTGTTTGCGGCACCGGTCGCCATGCCGGCCTTGT 
TGGAGGGCACGACATCGACCGCAAGGTTCATCAGGTGGGGCATCGCGACGCCGTTACCAACCCCTAGC 
ACGGCAAGAGCCGGCAGGATCGTCGTCCACGACCCGTCTCCCCTGATCAGCGTGGCAAGGAAAA 
>paratb_5428 

GTCCCGCGGCTGTTATCACCATGGCGATCGACATGGTCGCGCGCACTCCGACAGCGCGGGCAACCGAC 
GTGCTGAGGACTGCGCAAACCATCAGTGGCAGGGCGAGTGCCGACAGGATGAGTCCGATGTCGAAGGC 
AGAGCGACCGTGCGCGCCGGCGAGCCAGAGGATGAGGAAGGGAAAGACACCAAAGCTCAAGGCG 
>Contigl6__5429 

CGCACGGTGAATCCCAGGACAATAGCTGCCAGGAATGTGGGGATTCGAAACAAGGTGAGGTCGAGTGT 
GGCCTCGGAGCCCCGCCGCAGCTGGTGCAGGACAAACCCGACTCCACCCGCCAGTCCGATGGCCAGTG 
CCGCGAGCACATCACCGCGGCCCCAGCCTTTGGCGGCGCCGGTCAACAGACCGTAGTTGAGGGC 
>paratb_5430 

GAACAACACCACTATGGCAACGACGGCTCCAACCGAGTCCACCCGGCTGTTGTCAGCTGCGTGCGGCG 
CGTGGGGTTCCCTGACTTTGAGTGCGGTGCATATCGCCAAGGCGACGCCGACGGGCACGTTGATGGCG 
AAGATCCATTGCCACGTCCCGATTTCGACGAGCCCGCCGCCGATCAGCGGTCCCAGCGTCGCCG 
>paratb_5431 

CGGCGGCGCCTGCGGCCATCGCTAGACCGACCGCCTTACGGCGTTGCTCTTCCTCAGCATCGGTGTAG 
GCGTCGGCAATCAACGCAAGGCACGTTCCGAACACCAGCGCCCCGCCGATCCCCTGTAGGGCACGGGC 
TGCAATCAGGGGGCTTTCGGTGCGCGAAGCCACGCACAACGCCGATGCGACGGTGAACACGGCC 
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>paratb 5432 

ACGCCGGTCAGGAACAGTCGTTTTCTCCCCAAACGGTCCGACACACTGCCGACGGTCAGTAAGAGTGC 
GGCAAAGGCCAAGACGTAGGCGTTGACGACCCACTGCAATCCCTCCAGCGAGGCACCGAGATCCTTCT 
GGATCGACGGCAGCGCCACGTTGACCACGGTGATATCGAGGGTCATGAGGAAACATGCCAATGC 

>paratb 5433 

GGCGACGGCCGTTGTCCATGTTTGGTTCGATCTGGCATGGTCGAGCATTTGAGCCCCTATCGACAATG 
AAAATCGTTTTCAGTAAGGTGCATCCTAGCTCATGCGTCACCACATGGGGGGACCGCGTCCTGCTCGG 
CTAAACGCAAGATCGGCAGGCTTCCCTGCGCGATGAAATGCTTTGCAGGACAACAGAACAGTAC 

>paratb 5434 

GGAGACCGGCGCCGAAAATGATGAGCTCGACACCTGGCCCACCAGCACTGCACGACGGTGATCGGAGT 
GTTCCTGCCGTATTCGCGGAATGGGTTGGACGGCGACCAGACGCCGTTGCGCTGCGAACCGTTGCCGC 
AACCGGGATCGACGACTGGACATATCAACGGCTCTGGGATCACGTGCGCGAGATCCGGGACGTC 

>Contigl6 5435 ^ 
GCCTTCTCCGGACTCTCCGCAGGTATACGGATCCCGATGGCCTTGCCGGGCGGCGCCGATTATGTGGC 

AGGCATGCTCGCCGCGCTGGCGGCGGGCCTGATCCCGGTACCGGTGTACCTGCCCTCGACTCGCGAAC 

CGCAGCGGTTTCTGGCCCGCGCGCAGCACATATTGCGCGACTGCGAACCCTCAGCGGTGTACAC 

>paratb 5436 

CTGCGGCGAGTTGGTCGAGGTCCTCGAGCGTGATCCCATCCTCGGGGCGCTGCCAATCCGCACACCGG 
CCTCGACGGCCGACGGTCTCGCCCCCCATCCAGGTGGCACAACCGCCGACGCCGACCATGGAGAACAC 
GTCGCCTTCCTCCAGTATTCGTCCGGATCTACCGGGAAACCCAAAGGTGTTGTCAACACCCATC 

>Contigl6 5437 

AGTCGATTCTGCGGCAGGCGGCCTTCGCCGCGAATGTGTGGAACGGCGACGACGACATGCACATGGTC 
AGCTGGTTGCCTCTCTACCACGATATGGGGATCTTCTGGGGCGTGTTCATGCCGCTGCTCAACGGCGG 
TTGCACGACGCTCATCCCGCCGCACGATTTCGTACGCAATCCGCGAATCTGGCTTGAGACAGTC 

>paratb 5438 

AGCAGGTTCCGCGGAAATTGGATCGGCGGACCCGATTTCGCGTATCGCCGCTGTATCGAAGCCTTTGA 
CGGTACCGCGCTGCAGAGTCTGGACCTGTCGTGTCTGCGGCTTGCGACCAATGGCGCCGAACCGGTTC 
GCGGAACCACGTTGCGGGACTTCACTGCGAAATTCCGGGCGGCTGGTCTGCGGGATGATGTCAT 

>paratb 5439 

GGCGCCGCAGTATGGCCTCGCCGAGGCCGGTCTGGGAGTGACAGGCTCTCAGACTGTTCGCGTATGGG 
TCGAAAAGAGCTTCGACGCTGACGCATTGGAGCGCGGCATCGCCGTCGAAGTGGCGCAACCCAACCCG 
GCGGACGGTCGCTCCCGCGCCTTGGTCAGCTGCGGCGATGGCGCCTTCGGCTGGGATATCCAGA 

>paratb 5440 „ 

TTGTCGATCCGGACCGCCATATGACGTTGACCGATGGCGAAGTCGGCGAAATATGGGTCGGAGGTCCG 

GGTCTGCCTGACGGGTACTGGCGGCAGCCGGAACAGACGGCGACAACATTCGGCGCCAGGACCGCAGA 

CGGCCTCGGTCCATACTTGCGTACCGGGGACGCGGGATTCCGCTACCAAGGCGAACTCTACGTC 

>paratb 5441 

TGCGGCCGATACCGCGACCTGATCATCGTTGGCGGGCGTAACCACTTTCCGAACGACATCGAGAAGAC 
CGTCGAGGAAGCCCATTGCGGGGTGGCGCCGGGGGGCGCCTGCGCCGTGCAGCCCGACGCCCCCCAGG 
CAAACGGCGAGTGGTGGCTGGTGTTGGAAACCGGCTCTCCCGTCGAAGACCTCGACGACCTGAG 

>paratb 5442 „„„„„ 

CCGCATCCTGCGCCGTCGCATCTTGGCCCACCACGAGACCGCTCCCGAGCGCGTGGTGTGGGTGCCGT 

GTCGCACGCTTCCCACCACGACGTCCGGAAAGATCAGACGACGCGAGACGCTCAACCGTCTCACCGCG 

GGCCAACTCGAGGTCGTCCATGAGGTATCGCCGCGAGCGCAGGCGCCGGACACTCCCGCCGCAC 

>paratb 5443 

CCGACGACCCACCCACCGAGCTGGCTCAACACCTCGCAGCCATGCTCGGCGTCGAGCCTTACGAGCTG 
GCGCCCGACGCCGACTTGACCACGCTGGGCCTGACCTCGATGATGACCGCCCAGATCGTCGAATGGTC 
GTCGTCGCAGTCGCGGCGCCTGGACTTCGCCGACCTGTACGCCGAGCCGACGCTGCGCAGCTGG 

>paratb 5444 

CAGCGGCTCTTCGACGCGGCGCCCCCGGTCCAGACCGGCACGAGCAGCGTCGCCGCATCCGGCCCGTG 
GCCCACGACACCGCTGCAACAGGCCTACTGGGTCGGTCGCGGGGCCGAGCAGCCGCTCGGCGGTGTGG 
GGTGCCAAACCTACTTCGAACTCGTCGGCGCGCGCGTCGACGCCGGCCGACTGGCAGCCGCTCT 
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>Contigl6_5445 

CGACGCGCTGACCCGGCGACACCCGATGCTGCGCGCCACCTTCCCCGACCCCGGCCGATGTCTCATCA 
CGCCCGAGGCCGTCCGCCTCCCGCTCGCAGTGCATGACCTGACCGACGCCCCCGTCACCACCCGCGAC 
ACCCACCTTGCCGAGATCCGCCGCCGACTGCGCACGCACCGCTTCGACATCGAAACCGGGGACA 
>paratb_544 6 

CCTGGACGGTCGAACTCACCCGCCTGCCTCACGGCTGCATCGTGCATTTTGCGGTCGACCTCATCATC 
GCCGACGTGACCAGTATCGGCACCATGCTGCGCGACCTCGCCGCGTCGTACCGCGGCGAGAAGCTTCC 
CGCGCCCTCCGCCACGTTCGCCGATCTAATACAAAGCACGTCACCGCCACCCCAGGCGTGCGCG 
>paratb_5447 

GACCGGCTCCCCGAAGGCCCGCAGCTACCCCGAGTTCAGGAAGCTGACATCTCCTTCCTGCGGCACCA 
ACACACGCTGAGCGCCCTCGCGACCAAAGCCATCGACGACGCGTGCCACAACCACGGCGTGACCCGGG 
CCGCGGTATTGCTGGCCGCATACACGTTGGTGCTGCGACGATGGGCCAGCCAGGACGACTTCCT 
>paratb_5448 

GGTCAACGTGACCACCTTTGGCCGCTCACCCGAAGTGTCCGATGTCGTCGGTGATTTCACCGAGACCC 
ATCTCTATCGTGCTCAGCTTGACGGCCAGATCAGCTTCGTCGACCAGGCGCAGGTCACCCAGAAAGGC 
CTGCGCACCGCACTGCGGGCAGCACCGGCCCCGGACCTGCTCGCCACCCAATTACGCTCGGGCA 
>paratb_5449 

CCGGGCATTCCGGAATCGTGCCGGTGGTGTTCACCTACGCCGCGGACAGCCCCCTACTGAGCGCCGAG 
GATGCGAACACCCTCGGCGCCATCGACGAAGTGGTATCGATGACGCCACAGGTGCTCATCGACCACCA 
AGCGTGCCGCCTCGGTGACGATGTGGTGCTGTCTTGGGATTACCGCGCGGGCTGCTTCCCCCCG 
>paratb_5450 

GGTGTGGTCGACGACATGTTCGAGGCCTATGTGACGCTGCTGGAGCGCCTCGGCGGCCACGACTGGTC 
CACCCCAGCGACGCCGGGGCTGTCAGCGCACTCTCGGCTGGCCCGAGCGCACCGCAACGCGACCACCA 
CGCCGGCACCGGCAGGGCTGCTCTACGACGCCTTCCGGGAGAACGCCGCCACCCACCCCGCCCG 
>paratb_5451 

TCTCGCCCTGCGCTGGCGGCCCGACGACTACCGAGGTGAACGCCACGGCGACGTGATCGCGCAGGACA 
GATCCCAGTTGACGTACGGCGAACTAGACGAACTGGCACGCAGCGTCGCGCGGGCCGTAGCCGCACGC 
CACGCTGCGGGCTCGGTGATCGGTATCCAGCTGCCCAAGGGACCATCCCAGATCGTTGCCGTGC 
>paratb_5452 

TCGGCGTCATGATGGCCGGCTGCACCTATCTACCCGTCGGTGTCGACCAGCCCGCGGAGCGGCTCAGC 
CGTATCTGCGCCAGATCCGCGATGGCGGGACTGATCCGCACCGACAGCGACACACAGGACGCGGGGGT 
CGCGGTCTCTGACATCACGGCAATGATCGAGTGCGCACCGACCGATCCGATCCGGATCGACCCA 
>paratb_5453 

CACGACGCCGCATACGTCATCTACACGTCGGGTTCCACCGGCGAACCCAAGGGCGTCCTGGTGTCCCA 
TGCCGCGGCGTTGAACACGATCGTCGACGTCAACCGCCGCAACCGCATCGACACCCACGACCGCCTAC 
TGGCCTTGTCGGCGTTGGACTTCGATCTCAGTGTCTACGACACTTTCGGCGCACTCGGCTGTGG 
>paratb_5454 

CGCTCAGCTGGTGACCATCCCCGAACACGCACGCCGCGACGCATTCCACTGGCTCTCGCTGACAACGG 
AATTCGGTATCACAGTGTGGAATTCGGTTCCTGGTCTGATGGACATGCTGCTGATCGCCGCGGGGGAC 
AAGGCGGGATCCCTGCCGACGTTGCGCTCGGTCTTCCTGTCCGGCGACTGGATCCCGTTGGACT 
>Contigl6_5455 

TGCCGCGGCGGCTGCGTCGCGCCGCCCCCGGTGTGCGCCTGGTGGCAATGGGGGGAGCGACGGAGGCG 
GCGATCTGGTCCAACGAGTTCGTCGTCGACGACGTCGACCCGGACTGGGCTTCAATTCCCTACGGATA 
CCCGTTGGCCAATCAGATGTTTCGGGTCGTCGACGACAACGGCGACGACCAGCCGGACTACGTC 
>paratb_5456 

GCGGGCGAGCTGTGGATCGGCGGGGCCGGCGTCGCACTGGGCTATCACAATGCACCGGAGCTGACCTC 
CGATCGGTTCGTGCACGACCCGACCGGATCACGCTGGTACCGCACCGGCGACATGGGGTGCTACTGGC 
GCGACGGCACGTTGCAATTTCTGGGCCGGGCGGACTCACAGGTCAAGATCCGCGGACATCGGGT . 
>Contigl6_5457 

GGAGTGCGGGGAGATCGAGCACGCGCTGCGCGGCCACCCGCTGGTCGCCGCCGCGACGGTGGTCCCCA 
TCCACAACTGCACTGCGCTGGGCGCCGGGATCGTCGTAACCGGCAGCGGCGCAGAGCAATTTGACGAC 
TCCACACCCGGCGCGCTGCGCGCCCATCTCGCCGTCCGACTCCCGCAGTACATGATCCCCAAGG 
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>paratb 5458 

TGTTCGTCTCATGCCCCGAGCTACCGCTCACCGCCAACGGCAAGGTCGACCGGGGCAAAATCGCGGCG 
CGCCTCGAAGCGGCCGCGCGGGCACCCCAGCCGCTCGACACGTCATCCACCCTCACTGTGGTCGAGCG 
GCTGGTCGCCGAGGTCTGGTCCGATGTGCTGGGCGCGCCGATCACCGGCCGCGAGGACAATTTC 

>paratb 5459 

TTCGCCCAGGGCGGCGATAGCCTGCGCGCCACCGAAGCGGTCGCCCGACTGACGCGCAGGGGAGTGGC 
CGGAGCGGAGGTGGGCCAGCTGCTCAGCCACCAGACGCTTGGGCAGTTCAGCGCGGCGTGTGTGCTCG 
CCGACCCGGCATCCGAGGCATCCGAGTCGGCGGCCGATGTCGGCGAACCCGTGACACCGGGCGA 

>Contigl6_5460 

GGGGTTCCCGCTCACCCGGTTGCAGCAGGCCTACACGCTGGGCGCGGCCGGACTCAATGGGAGCACCT 
GTGCACCAACGTATTTCGCGGTGGTGCTGGCCGCCGCGCCCGAGTCTGCCGGTATAGACCTGGATCGG 
TTTGCCCGTGTGGTCACCAGATGCGTCGACGAATTCGCGATGCTGCGGTGCGCGCTGGACGCCG 

>Contigl6 5461 

ACACCACCCAACGGGTGCAGGTCGACGCCGGGCCGGTGCCCGTCCATGACCTTGATATACAAGACGAC 
CCCGACCTGTTACTGCGGCGCATGGCGGCCGCCCCGTTCGATCCGCATTCGGTTCCGGTGATCCAGTG 
CTTCGCACCGTCGAGGTCACCCCGTCACGTCGGTCTGCTGATCAGCTATCTGGGCCTCGATGCC 

>paratb 5462 

CGCAGCCTGTCCACCGTCGTCACCACGATCATCGCCGAATACCAGTCGCAACCCCGGCCGCGGCAGGT 
CGACCCGACCGCGGCGGTCTTCGCCCGGTTTGCCTCCGAAAGCGCTTGGGGCGAAAACGATGTCGACA 
ACAGCGTTGCCGGCCCTCCGCTGCTGCCGCTGCACGACCAGCGACGTGACCCCTTCGAGCGGGT 

>paratb 5463 

CACCTTCGCGCGGCGCAGCTTCACCATCGAAGAACAGGCTGCCGCCACGCTGCGTGAGCACGCCGCAC 
ACCTCGGCGTCACCCCCACCGCGCTGGTCTTCGAAGCCTTCGCACATGCGCTGGCGTCGATCGGCGCC 
GGTCAGCGATTCGCGGTGACAGTCCCCAAGTCGTACCGTCCCGACTACGCCCCCGCGGACCGCG 

>paratb 5464 

AGGTGTTGGGCAACTTCACCCGCCTGGCGCTGTGCGAGGTCGACTACGGCGCCGTGAGACCGGGATCT 
GCCGAAGCGGTTGCCGCGGCGCAGCGGGAACTGTGGCGCGCGGTGAGCCACGACGGTGACATCACCGG 
CGGGCTGGCCGCAACGCGGACCGCGGGTGGCTACCCCGTGGTGTTCACCAGCACCCTGGGGCTC 

>paratb 5465 

ACCCATCAGGACGCCAGCGGGCTGACCAACGTGCGGACATTGACCCAGACCCCGGGCGTCTGGCTGGA 
CTGCCAGACCGAGGACGAGGTCGCCGGAATTCGTATGAGCTGGGACATAGCTACCAATGTGGTTGCCG 
CGGAATCGATCTCGGTGGCTTTTTCCCGATTCGAGGAGGCGGTGCGGCGCCACGCGGGGCAAGC 

>Contigl6_54 66 

CGAGCCGCCGGGCACGGCCGTTGCTCCGGCGGTGGGCGGGTCACCCGGGCCCGAGTGGGCGAGCGCGG 
TGATCGCCGCCGCGCTGCGCCACTGCCGACCCGAGCAGGTGCTGCCGCAATACACCATGCTGGTGCGG 
CGCTGGGAGGCACTGCGATACGTCCCCTCAGGATACGCCGCTTCCGACGTCGAACGGGCGGCTC 

>paratb_5467 

GCCGGTTGGCCGGCATCGTCACCGGAGCCGTGTCACCCCAGACGCTGATCGGAGACCCGCAGCTGACG 
CCCGAGGCGCTGCTGCTGCGTGACGACCGCATGCGGATGGCCCTCGACGACCTGGCCGGGGCCATCTT 
CGGGCACGCGCGCACGCTGGGGCGGCGGCTTCGCGTCGTGGAAGTCGGCTCCCGGACCGGCCTG 

>paratb 5468 

ATCACCGAACGGTTGACCGAGCTGGTGGGCGTGGTGGTCGAGGAATACTTGTGCCTGGAGCCAAACCC 
GACGCTCGCCGGAATCGCCGCCGGGCGGCGCTTCCCGGCCCCGACCCGCCACGTCGACGCACCCGACG 
CGGCGTCGGGCGTCGACGTGGTGATCTGCTGTGGGTCGCTGCATCAGCTGCCCGACGCGGAGGC 

>paratb_5469 

GGTCCTCGAGGCGATCACCGTGTCCGACGACGGTTGGCTGTGGATGGTGGAGAATTCCGAGGCCACCC 
AAGCGACGCTCATCAGCGCGGCCGTTCTCGACCCCGGCCTGCTCGCGTCCGATTCGAAGACGCTGCGT 
CCGGCCGATCGGTGGTGGCGGCTCATCGCCGACCACGGTTGGCGACCGACGCACATGATCCAGG 

>Contigl6 5470 

ACGGACCCGGCCTCACGCTCATCGCGCACCGCCCCGACAAGCCCGGCATGCCGACACCGCCGGCCGAA 
CAGCGCCGCGACGGTAGGTGGTCGCGACCGGCTGTGCCGGCGTCGTCGCTGCCGACCGACGCCACGGT 
GGTGGCCACGCTTGCCGAGATCTGGCAGCGTCATCTCGCCATTCCAACACCCGGCGTCGACGAC 
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>paratb_5471 

GACTTCTTCCTGCTCGGCGGTGACAGCCTCGTCGCGACCCGGGTCTACGCCGACCTTCGGGCCGCCGG 
TTTCGGCCAACTCGCTTTCGTCGACCTGTTCAACCACTCGACGCTCGGTGAGCTCGCGGCACACGCCG 
GCCCGCGCACCGGCCCGGAAGTGTCGGTGGCGGCTGAGTCGACCCGGGGCGGCACCCACGACCC 
>paratb_5472 

GAACCGATTCCCGCTCACCGTCGTGCAGAACGCGTATCGGGCCGGGCGAGAAGGCGCGTTGATCCTCG 
GCGGCGTCGCCGCGCACTGCTACTTCGAGTTCGAGCTCGCGGACTTCGACCGGCCGAGATTCGATTCG 
GCCGCACGCCAACTCGTAGCACGCCACGCCGGACTGCGCACCACGGTGTCACCGGCGGGCACCG 
>paratb_5473 

ACGCGGCCTCCTCGGGTGAGGTCGCCGTCGTGCACACCGCGCCGATCGAGCCCGTCGTGCGAGACCAC 
GACGACGTGCGAGCCGCGATGCGCGACCAGATCATCGACTTGACGGCCCGCCCGGGCATCGACTTCGG 
GGTGCAAACCCGCGGCGACGGGCGCACCGTCGTCGGCATCAGCATGGACAACACCATGCTCGAC 
>Contigl6_5474 

GGCGCCAGCATGATGATCGCCCTGTCCGAACTCGATCACCTCTATCGCGGCGAAACCGTTGACCAATT 
GCCGCCGCTGGAAACGTCTTTCGCGCACTACGTGTGGAACCACCCGGAGCTGCTGCCCGACGCCGACG 
AGGCGGTGCTGCCGCGGCTGGCCGCCAGCCGAGACTATTGGCGCGCACGCCTGCCATCTTTGCC 
>paratb_5475 

GCCGGCGCCGAAATTGGCCGACATGTCACTGCTGTTCGAGATCGAGGAGCCGAGGTTCGAACGGGCAA 
CCGCGACCATTCCCGCCGTCGACTGGTCGCAGGTAACGCGATCGTGCCGTGCCGAGGGCGTCACCGTC 
GCGTCATTTCTGCTCGCCAACTATGCACGGGTGCTGTCTCGGTGGTCGGGGACCGACCACTTCT 
>paratb_5476 

GCATCAACGTCACGCTATTCGACCGCGACCCCGATGTCGTGGGGATCGAAAACGTCGTCGGAGATTTC 
ACTTCCCTGGTGTTGTTGGAGTGCCGAGTCGATGAGCCCGCCTCGATCTGGGAGAGCGTGCGCGCTCT 
GCAGCGGCAATTGATGACCGACCTGCCGCACCGCGGCGCGGACGCGGTGTGGCTGCAACGCGAA 
>paratb_5477 

CTGCTGCGGTTTCACGGCAACCCGACGGCCGCGCTGTTTCCCGTCGTCTTCACCAGCGGACTGGGCCT 
TGTCGACGCCTCGGCTCGGGCGGCGGTCCGGTTCGCCGAACCGGTATTCGCCGCCTCGCAGACACCGC 
AGACGGTGTTGGACTTCCAGGTGTGGGAAAGCGCGGGGGCGCTGAAGCTGTCGTGGGACTTCGT 
>paratb_5478 

CAGTCAGGCGGTGTCGCCGGCCACCGCGCGCACTCAGCTCGAGTCGTTGGTGGACGGCATCACCGGTG 
TCGCCACACGCAGCCGCCGCATCGAACACAAGTTGGGCGAGGGGGCATCCAATGACGAGCTCCTGCAA 
CGTGTTTCGAGGATCTGCGCGTCCGCCCTGGGTCAGCCGAGGGTCGAACCTCACGACAATTTCT 
>paratb_5479 

TCCAGCTCGGCGGCGATTCGGTCAGCGCGACCAAGGTGGTCGAACAGATCGGCCGTGAGCTGTCAGCC 
TCGGCCACCCTTCGACTGCTGTTCGCCAATCCGGTGATCGGCGACTTCGCCGCCAAAATCGCCGACAC 
TGACAACGCCGACGAACCCGACCTGACCGTTGAGGAGGGCATGTTATGACCGCGGCCGAGCTCG 
>paratb_5480 

TCGACCACCTGCGGGGTATCGGCGTCCAACTGTGGGCCGACGGTGAGAATTTGCGCTACCGAGCACCG 
CAACAAGTCCTCACCGCGGACCTGAAAGCTCAACTGGCGGCGGTCAAAACGGACGTGATTACCCTGCT 
GGCGGAAGAGACGACCCTGCTGCGCGCGCCGCAGGACCGGTTCGAGCCGTTTCCGCTCACCGAC 
>paratb_5481 

GTGCAAGCCGCATATCTGGTCGGGCGCACGTCGGCGTTTCAGTGGGGCGGGGTAGGCTGCCACGGCTA 
CGCCGAGTTCGCGGTCGACCACACCGTGGCAACACCGAGCGCCGAGCAATATCGGGAGGCGTGGCGCA 
AGGTTGCCGACCGCCACGACATGTTGCGCTGCGTCGTTCATCCCGAGGGGTATCAGGTGATATG 
>paratb_5482 

CCCCGACGTGCCCGACGACGGGCTGGTCATCCATCAGTGTCACACGGTCGAAGACGTTGCCGGCGTAC 
GTGCCGGGGTCACGGAACATCTGCGTAACCGGATATATCCGCTGGGCGAAGCGCCGATGTATGACCTG 
GTGATCACGATGGGCCCTGACGACACCGTGGTCCATCTGTCCGTTGACCTGCTGATCGCCGACT 
>paratb_5483 

TCGTCAGCATCTCCATCCTGATGACCGACTTTCAGCAGTGCTTGCTTGACCCCGAATGCGACCTTGCG 
CCCGTCGATTTCAGCTTCCGCGACTACCTGCTGAATCTCGCTCGCGAGCGAAGCTCGGCCGCCGGTAG 
TGCCCGCCGGGAACGCGATCTCGCCTACTGGCGGGATCGGCTCGATCAGCTGCCGTCACCACTG 
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>paratb_5484 

TCGTTACCGGTGCTGCCCGACGACTAGACGCCGTCAGCGTCGCGGACGGCACCGACCTTTTCACGGCG 
TTCGATGCGCCTGTCGGCCGAGCGTTTCGAGGTGCTCAGCCGGCGCGCGGCAGAGCACGGAGCGACCG 
TCAACGTCGCCATCGTGACGGCATTCAGCCGGGCCATCGCACGCTATGGCGATCGCGACCATTT 
>paratb 5485 

CCTGCTGACCCTGACGACCATGGACCGCCACGCGTTCACTCCCGCCGTCGGGCAGTTGGTCGGGGATT 
TCACCGGCACCAGCGTGCTCGAAGTCGATGTCCGCGGACAGCGCACCTTCGCCGAACTGCTGCACGGC 
GTCGGTGATCGTCTCTTCGACGACATGGACCATTCGACCACCGGCGGCGTCAACGTCGCCCGGC 

>paratb_5486 

TCCTGGGGCAGCGCGACGACGACCGAGGTGAGCAGACGCCCGTCGTGTTCACCTCGACACTCGGCGCC 
ACGACCCGAATCGACAGCGGCGCAACATCTTTGTTGCACCCGATTCAAGGTCGCGGTCTGAGCCAGAC 
TCCTCAGGTGCTGCTGGACTGTCAGGTCGCCGAAATCGACGGCATGCTTGAGGTCAACTGGGAC 

>paratb 5487 

ACCCGCGATCAGGCCGTGCCCGCCGAGGTCCTCGACCGCGCGTTCGCCGACTTCCGCCACGCCCTGGA 
TCTGCTCAGCACCGACGCCTCGGCCTGGCACCGGCCGCTATTGCCGGCCCAGCCCCCCGAGACCACAC 
CGGTCGAGGGGCCACGCACACACCATGAACCGGCGCTGATCCATACCGGGTTCCTGCGCAACGT 

>Contigl6_5488 

GCTGGTGACACCGGATGCCGTCGCCATCCGCCACGGTGATCGGGCCACCACGTACGCCGAATTGCTCG 
CTGCCGCGACCGCGGTGGCCGACACGCTGGCCGCGACGGGGGTGCGGCCGCGTGACTACGTCGGTATC 
CGGTTGCCGCAGGGCCCCGCCCAGATCGCGGCTCTCCTGGGCGCATTGCTGGCCCGGGCCGCCT 

>paratb 5489 

ATGTGCCGTTGGACGTCGGCTGGCCCACTCACCGCGTCGACCAGATCGCGGCCCAATGCTCGCTGGCA 
GCGCTGTGCGAGCCGGACGGAGAGGTGGACCGGCTGCTTGCCGACCCGCAGACCTGGTCACCGCGCGC 
GGCGGTGGTGCCGGAGCCCCACAGCGAGGTGCTCGCCCCGGACGACACGGCCTACGTCATCTTC 

>paratb 5490 

ACGTCCGGCTCGACCGGTGTACCCAAAGGCGTGATGATGGCCCACGGGGCGGTGGTGAACACACTGAC 
CGACATCAACGACCGGCTGGCCATCCGCGCAAGCGACTCGGTGCTGGCGGTGTCGCAGCACACCTTCG 
ACCTCTCGGTGTACAACATCTTCGGAGTCCTCGCCGCCGGGGGCAGCATCGTGTTCGCCGACGG 

>paratb "5491 

AAACGAAACAAGCAACCCGCAAGCCTGGTGCGACGCCATCACCGACCACCGCGTCACCGTGTGGAACT 
CCGTCCCGGCCCAGATGCAGCTTCTGCTCGACCACGTCAACGGCACACAGACCTTGCCGTCACTGCGC 
AACGTCATGCTGTCGGGAGACTGGATTCCGGTGTCGCAGCCCCCCGAGATCGCGGCGCTCGCCC 

>paratb 5492 

CGAACGCGTCGATGCTCAGCCTGGGCGGGGCAACGGAAGCGGCGATCTCGTCGATCTGTCATCCCCTT 
GCCGCGCAGGTCTATCAGCGCAGCGTTCCGTACGGAACCGCGATGCGCAACCAAAGTGTGCGCGTGCT 
GACCCACCGCGGCGAACCCGCGTCGCCCTGGCAGATCGGCGAGATACACATCGGCGGACTGGGC 

>paratb 5493 

TTGGCACAGGGATACCTCGGCGATCCCGAGCGCACCGCGTCCGCATTCGTCGTCCATCCCGTCAGCGG 
GGAGCGGCTGTACCGCACCGGGGATTACGGCCGTCTCATCCACGACGGGGTCATCGAGTTCCTCGGAC 
GCCGCGACAACCAGGTCAAGATCCACGGTCACCGAATCGAATTAGCCGAAGTGGACTCCGCGTT 

>Contigl6_5494 

AAGTGCGCTCGCCGGCGTGCACGCCGCGGTCAGCACCGTCGTCGGTCAGGGTCCGCACGACCGGCTCC 
TGGCGGCCGTCGTCGTCGCCGACGCGGCCGACGACGACGAAAAACGGCAACGCCGCGACATCGCGGCC 
GCGGTGAGATGCGCTGCCGCCGACGCGCACCGCAACAGCACCGCCGACCTCGACGGCGACAAGC 

>paratb 5495 

TCGGCCATTTCGCCAGCACGGCACGAGCGGTGGCGATCGAGAGCATGTGCGCGGCGCTGCGAACCGTA 
ATGGACGTCGGCGAACGAATCGATTTCGCCGAACTCGCCGGACGGTTGGCCCTACCGCAACGGCTGGA 
ACGGTTGCTGCGCCGATGGCTCGACGCTCTTGAGGAAGCGGGCATGGTCGTGATGCACCGGGGA 

>paratb_5496 

CCCAGTATCGAATTACGCGGGGGACCTGAGCTTTCCGCCTGCTCGGCCCAGTGGCAGCACGTACGGGC 
GCTGGGAGCGGCCGTCGACTACGGCGACGAACTGCTGGACTACGTCGGCCAGTGCGTCGAGAATCTGT 
CCGGCCTACTCGCCGGAACCGTCGACCCACTCGCTTTGCTGTTCCCCGAGGGAACGTTGGACAC 
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>Contigl6_5497 

CGCTACCGCCGCCTACCGGGACAACCTGGTCAGCAGGTACACCAACGGGTTGGTGATCGCCGGGGTGG 
CCGAACGTGCGCGGTGGGCCACCCCGACGCGGCCGCTGCGAGTACTCGAAGTCGGGGCGGGTGTCGGC 
GGCACCAGCGTCGGGCTCGTTGCGGCATTGGCCCATCACCACGTCCGGTATACCTTCACCGACG 
>paratb_5498 

TCTCCCACTTTTTCCTCGGCCAAGCCGCCAAAATGTTCGCCGAGCACGACTTCATCGACTACCGGCTC 
TTCGACGTCAACCAACCGCCTGCCGCACAAGGGCTCCCGCCGGGATCCTTCGACGTGGTCGTGTGCGC 
CAATGTCTTGCACAACGCCGTCAACGTCGATGACACCCTGGCCATGTTTGAGCGGTTACTGGCG 
>paratb_5499 

CCGGGCGGCTCGCTGGTCTTCATCGACGCCACCGCCACCAATCACCCCTTGATGATCTCGATGGAGTT 
CAAGGAGGGACTGCACGGGTTCACCGACGCGCGCGCGGGTACCAACTCAGCTTTCCTGTCCTATGCGC 
AGTGGGGAGACGCGTTAGAGCGATCACCGTTCGGCGAGGTATGGAGCTTTCCGCCACCGGAGCA 
>paratb_5501 

AGTCGCTTCGCGCCGCGGCCCGGCGGTTCGGCCGCGGCGGAGACGGCGTGTCGGCCAGTCTGGATGCG 
ATGCAGACGCGTATCGCCGAGGTCTGGGTCAGCGTCCTCGGGCTGCCGTCAACCGAAGCCCTGTCACC 
AAACTCGGATTTCTTTGCTTTAGGTGGAGATTCGCTGCTGTTGGCGCAAACGATCGGCCGCATC 
>paratb_5502 

CGTCGAGAGATCGACGAAGCCGCCGGCATCGCGTGGGACGACCTGCTGCGCGCAATGGTGTCTGATCC 
CACCCTGGCCGCAGCCGCGCAGGCGGTTCAGGGATGCGGTCCGACAGCGGATTCCGGGGATTACAGCG 
CTGAACTTGACTCGCCCTTGGTGTATCTTGGTGCGGGACAAGGTTTTAGGTCAGGGACCGAGAT 
>paratb_5503 

CGCGGTTTGCGTCCACGACGGAAGCGGTGGCCTGGCGCCGTACGAGCAGCTGGTGTCGGAGTTGCGGT 
CGGCTGCTGACGGCGCGCCCGAGCTCTACGGCCTACGCAGGGTCGCCGGTGACGCGTACTCGCGTATC 
GCACCGCCGGAGCTGTTCACCACACTGGCGTCGCGCTACGGCGCCGCGATCACTGCTCTGGCAC 
>paratb_5504 

CCAGCAAGGTTCATCTGGTCGGCTACTGCATGGGTGGCCTGTTGGCGACAGAAATCGCCAAATGTCTC 
GAGGAATCCGGCATTGTCGTCGCACCCGTGACCGTGGTCAGCTCCTACCGCGTGCCATTCGACATCGA 
AGACGACGAGATCCTCGACTACTGCTTCGCCCAGATCATGGGTGTATCGCCCAGCGATCTAGGA 
>paratb_5505 

TTGCGGGTCGCGGATGACGCCATCCGCGCGGCATTCGCGGCCGTCCGGTCGCGCCATGCCGACCTCAT 
ACCGCCCGGCGCTTTGCGCGCGGTCGCCGCGCCGGAGCTCGCCAGCGCCCTCGATCAGAGCGCCGCTC 
CGGGGGAGCAGCGATTGAAACTGCTTGCACAATCGGGCGTTCTGGGGGACTCGTGGACCGCCGA 
>paratb_550 6 

GTCGCTGACCGAGCTGCGGGCGATCTTTGTGCATAGCCTGCGGTCGGTAGTCCAGGGGGCGGCGGACC 
CGTTTTTGGGCGACGTCCACTTCCTCCGGCAGCGCGGCGATATCCATTTCCTGCCCACCCTCAAGGAG 
GACATGACCGAATTCTGGCGTGGCTACTGTCTTGGTGAATTGACCATCACAGAGATCGACGGGA 
>paratb_5507 

ACCATTTCGACTGTCTCACCGGCGAAAACGCACGCTCTGTAGCCGGCCTGCTCCTAGGGTCTTGGGTG 
GTGCGCACGTGAGGAAGGTGCTGCTGTTAGGCAGTACCGGAGCGGTCGGATCCGGTTGCCTCGACGTC 
CTTTCGCGGCGGGACGATCTCGCGATCGTCATTGCGGGACGCGACGAGGCACGGCTGCGCGCGG 
>Contigl6_5508 

TCGCTTCTACGAAACGGTCAGGTGTCGAGGTTACGCGACTGGACATCGCCGACGTACCGGCCGTCACG 
GCGACCGCAGCGCACTGCGACATTGTGGTCAACTGCGCGGGTCCGTCGTATCGGTTCAGTTCAGACGT 
CGCTCGCGCCGCCGTCGGTGCCGGTGCGGCTTATGTCGACCCCGGTGGTGACCAGACGTTGCTT 
>paratb_5509 

GACAGCCTCGCCGCGATCGAAACGACCGCCCCCGTTGTACTCCAAACAGGCGTACAGCCTGGCCTATC 
GGGCCTGCTGCTGCGGGCTCTCGCGCTGCGTCACCCCGAACGGATCGAAAACATGCATGCGTGGTGCG 
GTGGATTGCAGCCCCTGACGGCGGCGGCGGTGCACGAATACCTCGCCAGCCTGGAAAGTCCGCA 
>paratb_5510 

TAGCTATCCTGCCAGTGCACTGCGCGGCGGCGCCGTCCGACGTGTCCGCAACGAAGAGTGCGTACCGG 
CCCCGGCGCAGTATTTCCCCGACACCGCGTCAGTGCATCCACATCTGGACTCCGAAACCATCGCGGTG 
GCTGCCCAGTTGGGTATCGGAAAGGTGTGGTGGGCCAACGTGTTAGACGGTGCACGCACCATAC 
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>paratb_5511 

GAGCGATACATCTCTTGGCCGCCGAGGACAGACAAGGGTGCCGTGACAAGGACCTGCGGGAAGTGCTG 
GCAGCTGTCAAGCTCGACCTGTTCGGCCGCGCCGCGTACTTCGCCATCGTGTGCGCTGCGCAAAGCGA 
CTCCGTGTCTACGACTTTGGCGGTGACATGCGAAAACAGCTATCGCGTATCTGGTGCTCTGGCT 
>paratb_5512 

GCCTTTGCCGCACAACGTGTTACGCGCATGACCGCCGGAGTGCACCCGTTCTGGACAGTGGATGACCC 
ATGGGATGTGCTCGCGTTCCTGGCCGCGACCGTACCGTGACTTTGCGGTATCATTCGCGGGCGATGCC 
TCGCCCGTCCCGCATAGCGCGCTGTCGGCGGCCGAGGAGGGTTCACTGTGACCACTCGGCCGCA 

>paratb_5513 

CCGTCCTCGGGCGATCGTGGTGGGTTCGACATTCGGCGCCGTGTACGCCGAAGCGCTGGCGGCGCCGG 
AATCGCCGGTGGAACTCGTCGGATTGTTGTCGACCGGGTCTCGGCAATCCGCCGATCTAGCCTCGCGC 
CTTGCCATTCCGCTCTATACCGGCATGAACAGCCTCCCGCGCGTCGACATCGCGTTTGTGGTGG 
>paratb_5514 

TGCGGTCAGGAGTTGTCGGCGGTGAGGGAACACGAGTGTGCAAGGAGTTGCTCTCACGCGGCGTGCAT 
GTGGTCCAAGAGCAGCCCGTTCACGCTGACGAGATTATGTCCCTGCTCCACGTGGCCGCGGAAAATGC 
GGTTCTCTACACGGTGAACGACTTCTACAGCCGGGTCGCGCCGATGCGCCAATTTATCTGTGCG 
>paratb_5515 

GCCAAGACTCTCGATAGCCTGGCGCGTATCAGGTACGTTCATGCACGGGCATCGCTGCACGTTGTCTA 
CCCCTTATTCACCATTCTGGCGAGCATCGTCGGCCCGCTGACCCCGGCCCGGATCGTCATGCCGGAAC 
AGACCGGAGGCGCCTTCGTCGCCGGCCGGATTGTGCTCGCCGACGTCCCTGTCGACCTGCTGAT 

>paratb_5516 

CCAAAATGAGTTGTGCGCCAGCGAACCAGACAACTACGCACGGTTGTTGCACACCCTCACGGTAGGGT 
CCGACGCCGGCGAACTCGTCCTCGACCACACCCACGGGCCAACACGGTGGCATCCGCGTCCGTACCCC 
GATAGCTGGGCGTCGCAGTCCGGCTGTCCTATCTCCGAACGTGTCGGTATCGACTTTGACCCGA 

>paratb_5517 

CGACGGCGACGGTGCGCAACGAACTCTGGCCCGACGCGGTCCGGTTGGCCGCCTCCGAATTTCTCGGA 
TCGATCGGCCGCGTGCGCGCAGGGGTTACGCAACGATTCGTCCGGGCCACCCGGCTGTGGTCCGAATT 
TACGTCGGCGATGGGGCCTGCCGCACCGATCAATCCGGTGACATCGGCAAGGCTTTCGGCCTCG 

>paratb_5518 

GAGCTGGTTGCCTTATGACCGTGCGTATCGGAGCACTGACCGAACCGACACCCGGCAACCGCACCGTC 
GTCGTCTTCCCGCACGCGGGCGCCAGCCCGCGCTTCTACGCTTCCTGGTGCCGCCTACTGCCCGCTGG 
CGTCGATCTCTACGGTGTCACCTATCCGGGCCGGGACATGCTGCTCGACGAGCCCGTACCCGAA 

>paratb 5519 

ACGCTTGCTGACTTGGCCTGCAACTGCGCAGTAGAGCTGAAGCCGATCATCTACTCGTCGAGTTCTGT 
TGTGGTCTTTGGTCATTCGATGGGCAGTCTCGTCGCGTTTGAAACCATCCGAGAACTTGAACAGGATG 
GAGTATCGGTGACTGCTCTGGTCGCTTCAGGGGCGGACGCACCGCATCTGGAAACCGACCAGTC 

>paratb_5520 

GTGGCACCGTGCTGCGGACGAGGACCTGATCCAGCACCTGGCCGAACTCGACAGCCGCAGTCGCGACG 
TGTTCGCCGTACCCGAATTGCGGCGGATGTTATTACCCACCGTCCGCGAGGACTTCCGCCTCGTCGAA 
AGTTATCGCGCCGAGCTGCACCCGCCGGTTTCCTGTCCCATCCATGTCATGACCGGGGATGCGG 

>paratb_5524 

ACGGAAAATGCTTGACCCGATATACCCTACGGGGGTAGTGTAATATGCATGAACGACAACCTGAATTG 
CACGTGTAGGTCCACCGGATGTACGTGCGGGGAATCTGGCTGCACCCAAGCGCATGGCTGCAAATGCG 
GTCACCCGAATTGCACGTGTAACGACTGATCGCCAACAGTTACCGCCTCGACTCTCGTTGAGGC 

>paratb_5525 

GGTAACTGTTTCGCGTGAGATGCCCACTCGGGCGGAATGCACAGCGATCCGTCTTAGTTCTGATGGCT 
GACTCGGGCCAGGTTCAGGTCGGCCCGCAATCGGGCCGGTAGATCTGCGCTTTCCCAGCCCCCGGCGG 
CGACCCACCGGCAGGCAACCCTCGCGTCGGCATCGGTCTCAATAGGTCCAACCCAAACCATCGC 

>paratb 5526 

GGCGCTGGGCGTCCGGTCAACCGTGCACGGCTGCAGGACCATGATCGGGCTGCGACTGGGATGCATCG 
TTGCACAGGTAAATTCGCCGAGGAGGCACTGAGTCTGTACCAGTACGCCGTGCGGAGACCGGCGTACG 
AGCCGACGCAGCAGCGTCATGATCAGGGGCTCCTGCTCCGCGGTACACCGCCTGCATACCGCGA 
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>paratb_5527 

CGGTGAACGGTCGATATGTCCAGCATCGGTCCGACATGTCGCCGTCTCCTCCTTTTTCACTGTGACGC 
TTTACAACCTGCGCTCATTCGCGGTAGGCCAACCAGGTGCGACCATCAAGACGTGTCTCCGATCCTGT 
CGTCGGCGCCGTGCCCACGAATGATGTCTGGATGCTCGCCGGCAGAGCCATAGGAAACCGACTC 
>paratb_5528 

AAATGGACCAGCGCGCCAATCACCAAAGGGATCGGCATAGTTTGCCCACCGGCCGGGCTGAGAAAACT 
CTTCGTCGGTCAGCAGTGCCCATCGTAGGATTCGGAGGATCTCACCGGGATCGGCGCCACAAGTGAGG 
ATGGTCATCGCGACATGTCGGTCTCCGTGCTGGTCGTCCCAGCGCGCCGCGGCCATGATACGTC 
>paratb_5529 

GATCGGCATCCGCGGCGGCCATCTCGGACGCGTCCATGGCTGCCAGCCAACGGCCGACGTTGCCCACG 
CGCAGTTCCATTCCAGCCGATTCGATCCATACCACTGTGTCGGGCTGGCTGGCTAGCCATACTCGACC 
GCGAGTTCTGACCACGCCCTCGAGCAGCACATCGATGGCGGTGTGCAATCGGGCGGGATGAAAT 
>paratb_5530 

GGCCGCGTTGCAGTGAAATCGAGAAGGGAAACGCCTGCCTCGGATACGAGCGGCGGCTGTCCGGTAAG 
GAGCGATTCATGCGGGTCGAAGTCGGCGCCTCGGCGTGCGAGGGGATGCAGGTTGCGCAAGATTGATT 
CGATACTCGTTATGTCGCAGGTGATTCGCGACCTCGGCGCCAGTCGCCGAAGCACGGCCTCGGT 
>Contigl6_5531 

CCTGCGTTCGGGTTTGGACAACACCAGCACGTCGGCGAATTCGGCTTGGTCGACCACCGCTTGGGCGG 
CGCTGCGATGGTCGTCCAGTTCGTCATCGCCCATGGCGTGGGCCAGCCAGCTATCCGTGTCGACACAC 
GTCACCACAGAACTGATGTGCACATCGAGGGCCGCGGGTCCGTCAGCGTAGCCGGGGCCAACGC 
>paratb_5532 

ACACCGGGGTGTGATTGATCGCGTAGCAAATCAGCTCGAGTTCGGTCCGCTCGTCGAGTAGCACGACG 
ACACGGTCCACGTCCTGTCGACGATGGACACGCCGCAACAGGATGAGCAAGTCGTCGTGGATCGTACG 
CCCTGGGTCTGCGTTGCCCAGCTCGAGGATCCAATCACTGTCCCACGGTGCGCCCGCGCGCAGC 
>paratb_5533 

ATACTCACCCGTCGTCGCACCACATGTCCGTCGAGGGTGTGGCTAATCACTGCGGTGCCCGGTGTTTC 
CCTCAGGGCGGCGGCGACCCGGCCGGTGCAGCCTCGTCCGGTCAGGAGCACCACGGGAGTGTGCATAC 
CCCTCCTTATCGACAATCGTTTTCATCTAGCCGAGTTTCACGGTACAGTCCCAGCGGAATGTTG 
>paratb_5535 

TTGGACTGGTAGTAGGCCCGAGATTGCGGGTCGCAGCGGATCGCGGTCAGCGCGGACATGTACATCAC 
TGGGCGCAGGCGACGACTGTAACGCTGCGGTGTGTGCAGTCGTCCGGTGCGTTTACCCGAATCGCTAG 
GGACTGGGGCCAGGCCGGCCCAGGCGGCGAGCTGGTCGGCCGACCCGATTCTGGCGGGGTCGCC 
>paratb_5538 

TGCTGACGCAGCCGGTTGATGGTGCGGGTGCGGTCGGCGACCAGGTCGGTGCGATGGGCGGTCAGCAT 
CCGCAGTTCGGTGATCAGGTCATCGTCGGGCGCCAGGACCGGCAGATCGGCCCCACGCATCCGGGATT 
GATCGGCGATCACCCGGGCGTCTTTGGCGTCAGTCTTGGCCTCACCGCCGCGATAGACCGCCGA 
>paratb_5539 

GGCCTGCCACACCGCCCGACCGCTCAGGTAACGCACCGGCGTATCGGCAGCAGCCAACGCTGTCAACA 
ACAACGCCGCATATACCGTGGTCAGATCGACCGTCCAGGACACCTCCTCAGCCAGTTGGTCAATCTCG 
GCGACGAGTTCACGGATGGGTTGCTCGTCGTTGACGAGCTTGCGCGACAACACCACCGCACCGG 
>paratb_5541 

GTCCTCTCAAGCCGCACACTAGGCCGGCAAGACACATGCAGCCTCACCCGACCCACCCGGGTTGCAGC 
ACAACGTAACAACACGAAGTAACTGCACCTACGAACTTAAGGAGGATCCATGGGCCGACTGGCCGGCA 
AGGTTGCGCTCGTGACAGGTGGAGGTCGCGGCCAGGGCCGCAGCCATGCGGTGCACTTGGCCGA 
>paratb_5542 

TGAAGGCGCCGACCTCATCGTCGTGGACATCGGCGAGGACATTCCCAGCAATCAGTACGCACTGGCCA 
CACGGGCTGACTTGGACGACACCGCGAAGCTCGTCGAGAAGGCCGGTCGCCGCGTTGTCGCCGCACAG 
GTGGATGTCCGCGACCGGGTCGGTCTGAAGGCGCTCCTCGATGAAGCGGTCACTCAACTCGGCG 
>Contigl6_5543 

GCCTGCACGTCATTGTGGCTAATGCCGGAATCTGCCCGCTTGGCAACGACATTCCCGTCCAAGGCTTC 
GTCGATGCCTTTGACGTCGACTTCATCGGTGTCGTCAACACCGTCCATAGCGGACTACCACACCTCAA 
CGCCGGTGCTTCGATCATTGTGACCGGATCAGTAGCCGGGCTGGTGCCGCAAGCTGGCGGCGTT 
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>Contigl6 5544 

AGCGGTCAGGGCGGGCTGCAGGGACCCGGCGGCGACGGTTATGGCCTGGCGAAGAAGGTGATTCGTGA 
TTACACCCGGTCGCTGGCTCTGACATTGGGTCCACAGCAGATCAGAGTCAACGCGATACATCCGACAA 
ACGTCAACACCGAGATGCTGCACAACCCGGCCATGTACCAAACCTTTCGTCCCGATCTAACCAA 

>paratb 5545 

TCCGAGTCGCGAAGACGCCGAAGTAACTTTTCCCTTCATGCAGGCCATGCCGATTCCCTACATCGATC 
CTTGCGATGTGTCGCATGCCGTGGTGTATCTGGCAGCCGACGAATCGCGTTACGTCACCGGGCAGCAG 
CTCTTTGTCGATGCCGGGGCTTCACTGAAGCTCGGCATGTAAGGGTTATGTCCTGGTTCGGCAT 

>paratb 5546 

GAGTGGAACACGACCGGCGTGGGCAATGCGGGCCTACCACGGCGATCTCGAGACTCGTCGATCCGTTG 
TCCGAAGGTGATCGGGTGGCACGTATTCCAGTCGCCAAGATGGTGAAGAAGCTTTGGATCGTGCTGGT 
CATCGTAGCCGTGATCGCGGTGGCGGGACTCTGTGTCTCGCGCCTACGTGCCGCCTTCGCCAAC 

>paratb 5547 

CGCGACGACCGGCCGATCAGCAGCGGTGCCGCTGACGACATCAAGCCGTTCAATCCCAAGCGGGTGGT 
CTACGAGGTCTACGGCCCGCCGAAGACGGTGGCCGACATCAATTATCTGGACATCAATGCCCAGCCTC 
AGAAAGTCGCCAATGTGGCGCTGCCGTGGACGCTTTCGGTGATCACGACGCTTCCCTCGATGAG 

>paratb 5548 

CGTCAACGTTGTCGCGCAGGCAGACACCGATCAGATCGGCTGCCGGATCATCGTGAACGAAGTGGTGA 
AAGACGAAAGGTCGGCTGACGGCGTGCGCGCTCAAACCTTTTGCATAGTGAAGTCGGCATGAGCATCG 
ACCACTTCGGGCAGCCCCCCAAACCCCAGACGTTCGCCCGCGCGGTCCGTAGGTTTGCGGTGCC 

>paratb 5550 

TGGGCGACAATGCGCATCACTTCTACGATCAGATCGTCCACATGCTCGAGCAGGACCACAAGCATATC 
CAGCATGTCCAGGACTTCTGGGGCGATCCGCTCACCGCAGCCGGATCGCAAAGCTCCGACGGCAAAGC 
CGCCTACGTGCAGGTGTATCTCGCTGGCAATCAGGGTGAGAGCCTGGCTAACGAATCCGTCGCC 

>Contigl6 5551 

GCGGTCCGCAAGACCGTGGGCAGTGTGCCCGCGCCGCCGGGAATCAAAGCCTATGTGACCGGCCCCGC 
GGCACTGCTGGCCGATCAATCCTCGGCAGGCGAGAGGGGGGTGCAGAAGGTCACGATGATCACCTTCG 
GGGTGATCATCGTGATGCTGCTGTGGGTTTACCGCTCCATCGTCACCGTGCTCATTACCCTGAT ■ 

>paratb 5553 

CCATGTTTCACGGGACGGCCCACGTTGTCTTGGGCTCGGGTCTGACCATCGCTGGGGCGATGTACTGC 
CTCAGCTTCACCCGCCTGCCCTATTTCCAGACGCTCGGAGTGCCCTGTGCGGTCGGCATGCTCGTCGC 
CGTCTTCGCCGCGCTGACTCTCGGACCGGCCGTCTTGACGGTGGGCAGCCGGTTCGGTCTGTTC 

>paratb 5555 

GCGGCACTTCCCCAACGCCCGGATGAATCCCGAGTTGCTGTTGGTCGAAACCGATCACGACATGCGCA 
ACCCGGCGGGCATGCTGGTGCTGGACCGCATTGCTCGGGGCGTCTTCCACCTTCCCGGCGTGGCGCGC 
GTCCAGGCGATCACCCGGCCGTTAGGGACTCCGATCGAGCACACCTCGATCCCATTCCAGATCA 

GCATGCAG^CACGATTCAGGTGGAAAACCAGGAGTACATGAAGCAGCGGATGAAGGACATGCTGCAG 
CAGGCCGACGCCATGCAGCAGACCATCGACACGATGCAGCGGATGTACAACATCACGGCCCAGCTGGT 
CGCCACCACACACCACATGACGGGCCTGACACACGAGATGACAGATATCACCAAGGAATTGCGT 

>paratb 5558 

GGCGCAGATGCCGCCGATGATCGCGCCCATGACGACGATGAAGACGATGATGCTGACCATGCACAGCT 
CGATGTCGTCGCTGTATGACCAGATGGACGTGATGAGCCAGAACTCGACCGCCATGGGACAGGCGTTC 
GATGCGTCGAAGAACGACGACTCGTTCTACATCCCGCCGGAGGTCTTCGACAACCCCGATTTCA 

>paratb 5559 

AGCGGGGCCTGAAGATGTTCCTGTCGCCGGACGGGCACGCGGCCCGATTCATCATCTCCCATGAGGGG 
GACCCCGCTACCCCCGAAGGGATTTCGCACGTCGACCCGATCAAGAACGCGGCCAAGGAAGCCATCAA 
GGGGACGCCTCTGGAGGGTGCGAAGATCTGGCTAGCCGGAACGGGTGCGGTCTATAAGGACATG 

>Contigl6 5567 

AAGGTGGCCCCGCCGGATACCACGACCGTGTCGTGGCTGCCGTTTTATCACGACTTGGGTTTAATTTT 
AGGGATCTGTGCGCCGATTTTGGCCGGAGTCCGCAGTGTTTTTACTAGTCCGGTGGCCTTCTTACAGC 
GCCCGGCGCGATGGATGCAGTTGCTGGCCAACAATAGTCGGGTCTTTTCGGCGGCGCCAAACTT 
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>Contigl6_5568 

CGCTTTCGACTTGGCGGCGAGAAAAACGACTGACGAGGACATGGCCGGGCTGGATTTAAGGGACGTGC 
TCATTATCCAAAGCGGCGCAGAGCGGGTGCAGCCCGCCTCGATGCGGCGATTCCAAGACCGGTTCGCG 
AAGTTCAACCTCCGCGACACGGTGATACGGCCTTCCTATGGGCTCGCCGAAGCGACTGTTTACG 
>paratb_5569 

TCGCGACCCGCACACCGGCGCTACCGCCCCGAGTCGTCTACTTTCAGCCCGAAATCCTATCTTCCGGA 
CACGCGAAGGGGTGCGAGAGCGGAAGCGGCACCGCGTTGGTCAGTTACGGTGTGCCACGGTCGCAGAC 
GATCCGCATCGTCGATCCCGAAACCAGCACTGAGTGCCCACCGGGAACGGTCGGCGAGATCTGG 
>paratb_5570 

GTGCATGGTGAGAACGTTTCGGCGGGCTATTGGCAGCGACCTCACGAGACTGAAAAGACCTTCGGCGC 
AAGGCTTATTGGTCCGTCGGCCGGCACACCACAAGGGCCTTGGTTGAGGACCGGGGACTCGGGCTTCT 
TCTTCGACGGCGAATTATTCATCATCGGGCGTATGAAAGATCTGTTGATTGTGTACGGACGCAA 
>paratb_5571 

CCATTCTCCCGACGACATCGAATCGACGGTACAAGCGATCGCACCCGGGCGGTGTGCGGCGGTAGCGG 
TTCCGGCTGAGGGCACCGAAAAAGTTGTGGTAATCGTCGAATCCAAGAAACGCGGTGGCTCAGACGAG 
GAAGTAATGAACAACCTCGCCGCCGTCAAACGCGAACTTACTTCGGCGATTTCGAATTCGCACG 
>paratb_5572 

GCCTCGCCGTGGCGGACGTCGTCCTGGTTGCGCCCGGCTCGATTCCCATCACCACCAGCGGCAAGGTC 
AGGCGAGCGACGTGCGTCGAGCAGTACAAGCAGGACCAGTTCGCCCGTCTGGACGTGTAGGGTGCTCA 
AGAACCAGGCAGGTGCGCAATCGCTTTCATCTCAGCTGTTCTGCACGATGAAGTCAGCCAAACC 
>paratb_5573 

CATGATTGATCTGTGGCGGTCGTGATGCCTCGGGCGCGGATATATTCGCGGGTGGCGCATCCGGGCGG 
TGCCATTCCGGACAATCGGCTCGCGTTCACCGATCAGATGTCGTTTCTCTCGGTGCGCGCTACCGGAC 
AGGGGACGGTCGCTCAGTGTGTGTGGATTTATGAGCGGACCGTCGATTTCGAAGGCCTGCGACG 
>paratb_5574 

CTTCCACCGCAATCTGGATCTCGGGTTGTTGGGTCGACGAATAGAACGTTCTCCGCTGCCGTTCGGCC 
GTGATCGGTGGGTTTCCTCTCCCCCCTCCGTGGACATCGAAGTCGCTGAGGGCGCCCGTCCGCGCAGC 
GAGCTCAGCGAGTGGGCTGACGAACGTGGACGACTACCTGTTAACGCCGAACGGGGTCCCGCTT 
>paratb_5575 

GGCATCTCGGCGTTGCGCACTTCACGGATGGCTCGACAGCGGTCAGCCTGGTTGCATCGCACTTGGTG 
GTGGACGGACTCGGTTTCTGCCTGGCGATCGCGGACGCCGTCAACGGGACCGCCCGCGATCTGGGCTA 
CCCGCCGCCACGTTCACGCCACCGACTGCGTGCGGTGGTTCAGGATGCCTACCAAAGCGCGCGG 
>paratb_5576 

GGAACACATGAGGTTGCGCGAGCACTCTTCACGGCAGTGCAAGCGGGGAGTCGTCGACGCTCCGATGT 
TGCGAGGGTGCGGGCGGCGCGGCCCATGCCTATTCACAGAAGCAACCCGGACGACGGCGTGATGGCAC 
CGGCCATTACGATCTATATCGATCCGGATGAGTGGGATGCCCGAGCAAAATCACTTGGTGGAAC 
>paratb_5577 

GAGTAATTCACTCTTCGCGGGTGTCGCCGCGAAGCTCGCTGAGCACTCTGGATGCCGGTCTGCCGATG 
ACGGCACCGTGGCGATATCGTTCCCGGTTAGCGACCGTACCGAGGATGACATGCGTGCTAACGCATTG 
TCGTTTGTGATCGTCATAGTCGATCCAGCACAGGCAACAACGGATTTGCGCGGTATCCGAGGCG 
>paratb_5578 

CGATAAGCCAGGCGCTTCAGACCCTGCAGGAAAACCCAGAGGAACTCTTGCAGGTGCTTCCGCTGGCC 
CCGCTGACGCCGAAACGGGTGATGAGAAAGTTGGCCCACGTGGCGTACGGCTACACCGACGTGGGGTG 
CTCGGCCATTGGCGAACTCGATCCGGCGGTGGGACGACCCGATGGTACCGACGCAGACCATGTC 
>paratb_5579 

TTCATTCGTGGAGTACGGCAACGCTTTACGCGTCAAAACTTCGATCGCCCCCGCGGCATCTTCATGGT 
CTCGGGGCGGATCCGCGGACGAATGTTCATCACCATCGTGGCCTATCAGCTCGAGGGCAGGGATTCGA 
AGCATCACCTGCATGAGCTGGTGGCGCAAACGCTTTCGGAGTTCGACCTGACGGGAACGATTGA 
>paratb_5580 

CTAATCCTTTTCGAGAATGTACATCCGGTATGAATTGGCCTGACCCCGATCGGTTGATCCATCGCTTA 
TGAGCGTCTTGTGGCCCAACGAGATGGGCAGGAAAGCTCAACACGGTCATGGCGACGAGG7VAGCGGCA 
CACTCCTGAGCAGATTGTGCGTAAGCTGACGGCAGCTCGGCTGCGGGCTGCGGGTAATGAGACC 
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>paratb_5581 

GCGGCGGTATGCCGCGAGTTGGGTGTGTCGGAGGTGACGTATCACTGCTGGCGTAATCAGTTCGGCGG 
ACTCAAGGCCGAGGACGCCAAACGGCTCAAGGATTCGAACGCGAGAACGCCACCCTCAATGGGCTCTG 
GTTAATGCGACGTTAGAGAAGGACGCGCTGCGGGAGAGAGCACACCAGATGATCCAGACGTCGC 
>paratb_5582 

GTTGCGGACCTGCCTACGCCAGTACGCCAAAGATCATCCCCGCCGCAGATTCCGCTCCGCCTACCACG 
ATGCGCGCGCCGAGGGCTGGGCCGTCAACCACAAGAAGCTCCAACGGCGTTGGCGCGATGAAGGCCTG 
CGTGTGCCACAGCGACGACGCACGGCATATCAACAGCGCTACCCACGGTCGTCGCGGATGCGCC 
>paratb_5583 

CGACCAGGCGTGAGCGGTGGACTTCCAATTCGACGTCAGTATCGATGGCCGGCCAATCAAGATCGTCT 
CAATCGTCGACGAGCACACCCGCGAATGCCTCGCGGGAATGGTCGAGCGCAGCATCACCGGTGAGCAT 
CTGATTGCCGAGCTGGACCAGCTGGCCGTTCAGCACGGCACCTATCCCGGGTGCTGCGGTGCAA 
>paratb_5584 

CAATGCCCCCTGAATTAGCGTGCAGCGCAATAGCTGGCTGGGCCAGCGGCCAAATTGGCCCGGGTAGC 
CATCAGCGACTGGAAACACGACTACAACCACCACCGCCGACACTCGGTCCTGGGCATTGGTGTGGCAT 
GGCGCGGGATCCGATAATTCTCGATCAGGCAACGCCGCCCGGACGCCAGCCGAGTTGCAACAAG 
>paratb_5585 

AGGCCTAGGTCGTCGCGGATGGCGCGGTGGTGGGTGATTTGGCCGTCGGTGATGGTGAAGATGTGAAC 
TTGTTTGTGTTCGATGTGTTTGCCGGTAGGTTGGATGCCGTTGAAAATACCGGTATGTTCGCCGGTCA 
TCGTGCTCACCGCGATGACCGTGTTGCCTTCGGCGAGCGTTTCTTGATGCTCGAAGCTCAGGTT 
>paratb_558 6 

GGAGAAGGCGTTGCGCAACCATTGGCTGGTGGCCAGGAACCCTGCCGCGCCGTGTTGTTGGCGTTCGA 
CCTCCTCAGGGTCGTCATCGGCTTCTTGATTGACGAAGTCGGAAGCGATGATTTTCTCCGCCAGTTCG 
ACGTCGCCGTTTTCAATCAATCGAAAAGATTCCAGTGCAACGGTTTTGGTGTCAGACATCGGCT 
>paratb_5587 

TTGGCCTTCCTTGATATTGGTTGGGTTAACTTTGTGCGGAGTACAGCTTGCCGCGGCCAGGTCAGTAG 
TTTGATCAGTTGGCTGAAGTCATAGCCCTGTTCTGTGGGCCGCATCTGGACGATGAGGACCCTGGCCC 
CTGCGGCTACATATTCGTCGGCGGATTTGTCATCGAACCAGGGCACCGCTCGGGTGATGGCGGT 
>paratb_5588 

GCCGTCTCGGCCGTTGTGTTGCGCGAGATCGTCCAGCAGTTGACTTTTGATGCGGAACTGTTCGATCG 
GCAGGAAGGTGTGCCAGATGTCAGCGTGGCGGGCGACTCTCGGGAGGGTTTTCTTTTCACCCGAGCTG 
CCGATCAGGATGGGTATTGGGTGCAGCGGTGGCGGTTTTAGTTGCGCGAGACGGTATTTGATGC 
>paratb_5589 

GCGCAAGGCTGGCGTCGAAGAGCGACATGCGGGATGCGACAGTACCGAATTCGTATCCGTAGGTGGCA 
TAGTCCTTTTCGTACCGGCCAGCGCCCAAACCCAAGATGAGTCGTCCGTTGCTGATGTGGTCGACGGT 
GCGGGCCATGTCTGCCAGCAGGTCGGGGTTGCGGTAGCCGACTCCGGTAACCAGCAACCCGATC 
>paratb__5590 

TGGGCTCGGTTGATGATTTCACCCCAGGACGCAAGGGCGCTCCAACCCTCAAAGTGGTTCACCTCGGG 
CTGATGTGGGGACAACACGGGGCCGGCATCGGTGGCCTTGTCAAAAACCGGTTCGTGAAAATGGTCGT 
ATCCAAAGATCAGGTCGGCCCCCATACATTCGGCTTGGATGACCGCGGCACGCCAGGTCCGGTA 
>paratb_5591 

GTTCGGGGTCCCGGCCGGCTGGATCTGAACACCAACGGAGGAGATCATTGCCCGCCACCCGGCTGTCG 
ATCCCGCGAGGGTTGCAGTCGGTGGGTGATCCAGTCGAGGATGATTGACTGGGTATCTGCCGTGTAGC 
CCATGTGCCCGGTGGCAAAGAACCGCGCCGATTTGGGGGACCCGTGCTCGAGCAGCAGGTAGTA 
>paratb_5592 

GTCGCTGATCGGGAATACGGTGTCGTGTAGCCCGTTGATGAGCAGCGTCTCAGCGCAGGGCCGGTCCA 
GGATACCTTGGCGTACAAGGGACAGCTTCGGCGCGTAGTCCACCCATTGCTCGAAGGTGTCGCGCCCA 
AATGCATAGGCGAGGGTCTCGGCCAGCTCGAAGGGGTACTCGCCTGATTGGGCCTGCTCGATCC 
>paratb_5593 

ACTCGGCGTCAAAGCCATGGTCGATGCAGCCGCCTTGGCTGACCACACAGGCGAGGGAGTTCCGGTGG 
GTGTGGGCGATTTTGGCCGCCCAGTAGCCACCGGTACTACCACCCCAATAGCCCACACCCGCCGGGTC 
GAGTTCGGGTCGCCCGGCGATCCACTCCAACACGGGGGTGAACATTCGCTCGGCGTCCTCCGAA 
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>paratb_5594 

CCAGCCAGCGGAGCATCACCGACCCCGGGGATGTCGATCGCCAATGTTGCGACGTTCCGGGCGAGCAC 
CTGATCGGTGTGCATGTCTTCCTTGAAGGTGTCGATCCCGCCCGAGACGAGCAATACAGGCAGCCGGT 
CCGTCGCCTTCGGGACACGCAGATGGGCGATGATGCGGTCACCCTCCCCGGGCCGCCCGGCGAA 
>paratb_5595 

CGGGATCTCGACACGCTCGATGGGGATGTCGAAGTACCGGGATGCGCGCAGCAACATTTCCTGCGACT 
TGCGGTAGGCGCTCTTCTTACCGGCCGAATTCATCGTCGGGTAGCGGGCCATGCGGTAGTAGCCATAG 
GCGCGCAAATAGTTTTCGTGTGCCACACTGGTGTCGCCAATCTGTTCGGCCTCTTCGGCTCGGG 
>paratb__5596 

CCTGATAGCGTGCGGCCACGGCACTGAACGCGGCCGCCCAGGCGTCGCGATCATAGGAGTTCAGGCCG 
CTCAACACGCCCTGCACATCATCGGCGAGCGTGTACTGAAACGGATAAATTCCCGCCGTGGCCGAGAC 
CGCCATAGCGGCCATAGCTCGGTCACCGGTCGCGTGTGTCGCTTCACACGGCCAAGTTATGACC 
>paratb_5597 

GCTCGCGGCTGCAGATATTGGAGAAAACGGACATCTCACGCGTGCCGTGGGCGAGCCGCACCGGGAAG 
TTCTGTGGGAGCCGCTCCAGCCAGTGCCAGGCATTCGCTGATCAGGTGGGACTGATCGGCGTAACCCG 
CCTCGATCGCTAGATCGGCCCACCGGATTCGGTGATCACCGGCATGGATCAAATCCAGCAGCCG 
>paratb_5598 

CTGGAACCGGAAAATCCGGCCAAGCCGCTTGGGGCCGAAGCCGACCGCGGCGTCGAACCGACGGCGAA 
GCTGCCGCTCGCTCAACCCAACAGAGGAGGCGACATCCGAAACAGAGCGGGCCGGGTGGACACGCAGC 
ATCTCGATTGAGTGCGCCACTGGCTGATCGACCACGGGATCGATCTTGACCACATACCGCGCCA 
>paratb_5599 

GCACCGCCGCCAATAATGCGACCCGTTGCCGAAAAGCGTTGGCCTCCAGCACATCCTCAGCCAATCCG 
GACGCGGATGTCCCGAACACCGAGTCAACCCGGATCTGGGTATCTCTTAACTCGCTGACAGGATGGCC 
CAGCACCGCGGCGGCAGCACCCGGTCGTAACCGCAGACCGATCATCGCACCTTCGGTGCCCGCA 
>paratb_5600 

CATTGGTCGTAAAAGGTTGTGGCCGGACCAGAAACCATGACTGCGCCCTCGGCGGTGACGAACAGATC 
GACGCAACCGTCCGGCATCACCCGCAGCGCCCCACCCGCGGTATTCGAGCGCACCCAGCCACAGTCCA 
CATACGGCGCGAGCGCACCCAAAGGTCGACACTCCAAATACCCGACCATCACGCTCACATTCAG 
>Contigl6_5601 

CCAGGTCCTACGTCGCTCCGCAACAAATTGGGCCGCAATCCTTCGAAGCCGCCCGGTCAGCGCAGACT 
CCCAGGCGGCAATACTCGTGAACCGTAAACTGCGGCGTAGAGGAAATGCCCGCCAGGGCGCAACACCC 
GCGCCACTTCGGCGAGAAAGCGTGACAGGGAGGTTGTGCCCCGTGAAGTGGTGTAAAGCCGATC 
>paratb_5609 

TTGGCCGAGGATTCGATATTGAGCACCGCATCGAACGACTCGTCGGGGAAGGACAGATTTTGGGCGTC 
ACCTCGCACAAAATCGAGTCCAGGCACGATGTGCCGTTTTCGGCAGAAGGCGATACCGGCCTGATTTA 
AGTCGACCCCCGTGTACGAGGCGGGCCGCATGGTGCGCGTGAGATATGAGGCCCCGCCGCCGTT 
>paratb_5610 

GCCGCAGCCAACTTCCAGCACCCGCCTGCCGCTGAGATCCGCCTGAGCCGCCGTGCGGTGGTAGAGCT 
GGATGCAGTACCGATTGCGCTCGTCGGCGGCATCGAGCGGCAAGGACATCGGCGGGTCTTCCTCGTAT 
CAAATTGAGGAAGACAACGTCATCGCGGCTGAGTCGACGACTGAGCAACGAGTAACCATACTTC 
>paratb_5611 

TGGTACTTCTGCTGATACCTCTGTTGAAACTTCTGACCGAGCTTGAAGAGGACTGGGTAACCTTTCGG 
CTGCTTGGATGCTGAAGGCATTAGGCGCCACCCAGCCCGGCAGCCACCATCCAGACCGCCTCCGCAGC 
AACGACGACGGCCAGGAGCTGCCAGCGGCGGGGCAGCACCCAATCGTGTATTCGCTGCATGACC 
>Contigl6_5612 

GCTTGGGTTTGCGCCGGTGACGCCGAGTAGCTGACGAGGGGGATCTCTATGACCAAAAGCATTACGAC 
TGTGAACATGACAGCGGCGCTGAACTGCACGCCGACGGAGTTGCCCGACGCCGCGATGGCCGCGAGTG 
CAATCGGATACTCGACCGCTGGAAATCCAGAGCCGAGGCCGAGTATAAACGCCACAGACAGGCC 
>paratb_5613 

GTCGCTGGTCAGTACATCCCTGATGCGGCCGCGAAGCCGCGCCAACGTGCTCGGCGTGTTCGGCCGCG 
GCAGCCCGGCGCGACGATCGACGCTGGCACTCGTTACCCGTGTCGGCCGGACCGAAGAGCTGACGGCG 
ACCAATGCCGTGATCGCGAGAATGACCAGACCGATTGCGATTTGAGTGTGTCTGGCATCAGGAG 
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>paratb 5614 

TTGCGGACAGGGCGGACACGGATTGCATCAACGTCGGTGCGAAAGAGTGCACCACCGTCAGAACACCC 
ACCCCTGCGGTGATCGCCGTTGCCATGGCGCCAAGCCARAACGCGAGCAGGTTGAGCACGGGTCGTGA 
CCGCGAAATCAAGAGAAGAGCGATGCCCAGACGCACCGGGTTGGTCGCCGCGATTAGCGCCATC 

>paratb 5615 

GCGATAACGGTATCCATCGGCTATGTCGTCTCCCCGCGAGCGGCATTCTCCAGAAGATCGGCGGCCAC 
CGCTGCGCTATCGGAGGATTTCGTCATCCTTTTGGCTACTTCGCGGGCCCGAGTCATGTAGTGAGGCC 
TGAGGATCGAGCGCAGGCACGTGGCCAGCGATTCCTCCGTTGTCTTCGAGAAACGTTGACTAGA 

>paratb 5616 

ACCGACTTTCATCTGCTTGACGGCAGCTCCCCAGAGCGGCTGCTCGTTCCTCATCCAAAGGACCAACG 
TGGGGACTCCGGCTCGCATGCCCGCGGCGGTGGTACCGGCGCCGCCGTGGTGGACGACAGCGCGACAG 
GCGGGAAAAATGGCCGCGTGGTTCATCGCCGCCACGATCTTGACGTGGCCGGAGCGCGGGACGT 

>paratb 5617 

GGGTTAAGTCATTGGTGCCTGCGCAAATCAACGCTCGCTCATCCAGTCGCGTGCAGGCCGCGCTGATC 
ATTGCGACGGTGTCGGCTGGTGATTTGACCGGTAGGCTCCCGAAGCCGAAATAGACGGGCGGTGATCC 
GGCGGCAATCCACGACAAGACTTCGGCATCGGCGTCCGTCGGTAACCCCAGCGTCAGCGCGCCG 

>Contigl6 5618 

ACGAAGGGCCGTTGACCATCCCAGTGCGCCCATTCGGCTGCTAGCCCGGGAAAGAGAAAATCCTCGTA 
TGCCTGGATCTCCAGAGACTTACGCCCCACGATGCGGCGCGTCGAGGAACCGCTCGCCTTCGACAGAC 
CCAATCGCCGGCGCTGGCTCTCCTCGGCCTTGTTCGTCACGCACCAGTACCCGCACCAGAAGGC 

>Contigl6 5619 

CGAAACCGCTAAGCGGCTCAACGGCGACGGAACGTTCGGGAGAAGCCGGCCGTTGACCCGGGCCGGCA 
GACAATGCAACGTGGCGAGCGGGATGTCGCAGTATTCGGCGACATTGGCAGCAAGTCCCTGCTGCGCC 
ACGGCAGTCAACAATAGATCGGCCCCGTTCGCCAGTGATGTCAGCGTCTCCCCCATCTCCAGCC 

>paratb 5620 

AGATTCGGCCGAAGTACTCCTTCGATGTGGACAGCAGTTTGATCGGATTCGTCTTCTTACCAAACAGC 
ACGTCCCGCGTGTCCGGCCCATAGTCGATCGCGGTAACACCGGCCGACTCGACGAAGCCACGCAGGTC 
GGGCGGGGCTGCAACACAAACTTCGTGTCCCCGACGCAACAGCTCTCGGGCGATTGCGGCATGG 

>paratb 5621 

GGCTCGACATCGCCGCGAGAGCCGTAGACGGCCAAAGCGAATTTCATCTGCGGGTCCTTGGCATCAGC 
CGAAAGGCTGTGCCACTCGTTGCATGGGGTGCGACCAATTGGAACCGGCCCATTCGTTGCGTGCCTCA 
CGTCGAGAACCCAACTGCGGATGCATCGCAGCGTGGTTGAGGTGAGACTCCACCGGGTCGCCGC 

>paratb 5622 

CATCTACGACACGGGCGTACACCGATTTCATCACTGCCAGGTAGCGGGTCACGGATTGGCGGGCGATC 
GGATTGTTCGGGAACAACACGATCACTTGGGTTTCGCTCTCAAGCCGATTTACCCGGATGGCGACCTG 
AGACGGAATCCTGCCGTCGTGGTAGAGCCTGGCATTCGCACCGTCCAAGTGCGAATTGACGAGA 

>paratb 5623 

GCGGATAGGGGAGGCACGCCGGCGTCGAGGAAAAACAGCAAAGGAGCACCCCGCTGAGGCATCCGCAG 
CCACGGCGCCATCTCCACGACGCGCTCGGCGGGAACGTTCGCAAGGTCTTTGTTCGAATCGAAGGACG 
CCTGTGCGGTGCGGACGATGTCGCTGAAGGAACCGGCGACAGAGACGGTGAGCGGCACAAAGCC 

>paratb 5624 

GACAAACCAACCCGTTGTCGCAAGTTCGTCCTGAGAGCGACGAATGTCGACGGGAATGACTCCGTAAT 
ACGTTTCGGTGCCGGTCAATTCGTGTTCTACGAGAGCGGCGCAGGCAAACACACCGCCACTGAATCGC 
GCGCCCGCCGCCAGGCAAACGGATTCGAACCGGGCAGTCTGTCGCTCGTCGAGCAATTGCACGC 

>paratb 5625 

TCAACATGTCGCAGGGGACCGGCCCATCACCGAGCGGCAGAGGGAATGCCGGCAGGGTGCCGTTGTTG 
TCTTCGAAGAATTCGACCCAGCCGCGCACTTCCGGGGACTCCAAGGTCAGTGCGTCCAACTCGCGATG 
TTGTCGGACGCAGTAGTCGTCGTAGCTGCCTGCCGTCGCCAGCGTGAGCGGCGCTCTGCCCGCC 

>paratb 5626 

ACCAAAGCGCGGTACATCAAGTGGATCTCCGCGAATCCCACGCCGACAAACATCGCGTCGATGTGGAG 
ATGATCAACGCACAAGCAGATCGTGAAGTGGTCCGCGCGCTGAATCACGATGAAGCGGAAAGAATCCC 
AGCACAGCGGATTCGGTGTATCCAGGACAAGGTCCCGTACTTCGTCCGAAGTCATCTCACCGTG 
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>paratb_5627 

CTCGATCGGGGTGAACTTGATACTGGCGGGGTCGTCGATTGTCCGCCGGGCGATGCGCCCCCCGTCCT 
CGACCTCGAACCAACTGTGGTAGGTGTCGTGACGGCGTAGGTGCGCGTTGATGACGTGCGTCATGACA 
CGGATATCGCAACGGCCGGGTATGTCCCAGCCTGCAGTCAGCAGACGTGACATATCGATGCCGC 
>paratb_5628 

GAGCTGCATTTTCGCGGAAGCGACGGAGGTGCTGAGCCTGCTGATAGCTCGCGGGTACCGCGCTGTTC 
GGCGCGTGTCGGGCCTTATCGAGCGACGCCGGCGACGCCTGCCAACTGACGACGGAACCCGCAGCGGG 
CAACCACTCGTGAATCGGTCCCACTTCTACTTTCCCTACGAGAACCACGATTCCTCCCCTACGC 
>paratb_5629 

AGCGGCGGCTGCGGCTATTGGCGGATGGTGCGATGTCATTCGGCCCGGACTTGTGATGTTGGTGCGGC 
CTCTGCCAGCGTGTCGCAGAGGTGGGCGGCGAGACCTCGAACGGTCGTGATGGCGGTCGACTTGATCC 
GCACCCCTGCTTCGGCCTCGATCCGCGTACGTAGTTCGAGATTGCCCAGCGAGTCGAGGCCGTA 
>paratb_5630 

CTCCGAGAGTGGACGGTCGGGATCAACGGTGCGACGCAGGATCAAGCTCACCTGCTCGGAGACCAGAC 
GCCGGAGCCGGGTGGGCCACTGATCGTGGGGTAATGTATTCAGCTCGGCAAGGAATCTGGTTGTGCCC 
GTTGGGCTTTTCCCCGTGGATCGGAATGCTTCAGCGAACCGACTGCGCTCCGCAAACGCGCTCA 
>paratb_5631 

ACCATGCCGTATCGATCACGGGTGCGTAGCCGGTGTATGCGCGGTCGTGACACAGCAGCGCCTGGAAC 
GCGTAAGCGCCCTCGTCGGGAGTGATGGCGGTGCCTACGTCTTCCGCGAAGCCCGTTGCGCGTCCGAG 
CTCTGACCAGGCACCCCACGCGATCGCGGTCGCGGGAAGGCCCTGGGCGCGCCGCCAGTGGGTG 
>paratb_5633 

GACCACCCCGGCGGCGTGGAGCACGCCGCGTACCGGCAGCCCGGTGGTCGTGGCGGCCGCCACCAACC 
GCTCTGCCGTGCCCGGCTGGGTGATATCGGCGCACTCCACGACGACGTCCGATCCGATCGCCCGGACT 
AATTCGATCATCTCCTGGACTCGCTGATTCGGCTCGGAGCGCGAGCTGAGCACGATGCGGCCAC 
>paratb_5634 

AACCCGCCGCGGCGAGTTTCTCGGCGAGGAACAGCCCGATGCCGCCCAGGCCGCCCGTGATGATGTAG 
GAACCGTCGGGCCGGAATACCCGACCGCTGTCCGGGTGCAGGACCGCGCTACTTTTCCCGCTACGGGC 
AACGTCGAGGACAAGCTTGCCGGTGTGTTCGGCGGCGCTCATCACCCGGATGGCGGTGGCCGCA 
>paratb_5635 

TCGGTCAGCGGGTAATGCGTGCTTGCGGGCATCGGCAGTAGGCCGTCTGCGACGCGTTCGTACGCCGT 
GTCCAGCAATTCCCGCACTCGCAACGGATGGTCGACCGACATCAGACCCAGGTCGACGCCGTAAAACG 
CCAGGTTGCGACGGAACGGGAACAGCCCCAGCTTGGTGTCGCCGTAGATGTCGCGTTTGCCGAT 
>paratb_5639 

CGCGGTGACTGCAACCTCGATTTGCCCTGGGCCAGGCGGGATTCGTTCGCATGCAACGAGTTCCATTG 
TCTGGAGATCGCCCGGGGCCCGGATGTGCAGGCGCATGCCATCGTGCTCGTGATCGACGACGGCTGTT 
CTCCGTTCGTCCGGGCGTAACGGGCTCAGCCGCAACCGCGCCGTCAGCCACTCATCATTCCGCC 
>paratb_5640 

AGGCCGTTTCGTCTTCTTCCGACCCACTCACCAGCTGCCGCGCGATCAGGCTGGCGCCCGTGTGCATG 
TCGGTGTCGATCTGGGTGGTACGAAATTGCGGATATTCGTTCCCGATCACCCGTAGCAGGCCGCGCAG 
GCCGCCTTGCTCGAGATTGGCGCCGTCGCCCTCCAGCACCGTCTGAGCGTTCCTGGTGACGACG 
>paratb_5641 

TATAGTCGCGGTGGCTCGCCGGGTGCGGCCGCCAACTCGCGGACGATGTGCGCCACATGACGGACGTA 
CTCGCCGCCACGGGCGGCGCACTCGTCGTCCCGATCGCCATCCTTCGGGCCGGTGAGCAGGACCACGC 
CCGTGAACCGGCCGACGCGCAGCTGATCCCGCAGCGTCTTGCCATTGGCAACAGGGTCGGCGCG 
>paratb_5642 

CGACGACCAGCGGATGCTCGTGCAATCCGCACCTAGCAGTTTTAACGAGTCGGTCAACTCGGTGGCCG 
CGACATCCGCCATCGCAGAGGTGCTGACCAGCAGCCATGTGCCAGCGTCGACGGGATCCACCTCGGTC 
AGCTCTTGCCGATGCCATTCGACGGTCAACAGTCGCTCGTTCAGCGCGCGATCGCGGCTCGCTT 
>paratb_5643 

CCTCGGAGGCCCCAGTGCCCATTTGCAGTCCCTGGATGCTCAGCAGAACGGCTCCATGCTCGTTCAGC 
ACGTCGAGATCGGCCTCGAACCCCGTCGCAGTGGTACTGGTTACCCGGGTGTAGCAGTAATGAGCGGT 
CCGGGCGGACGCGTAGGCGCGGATGCGGCGCACACCCAGCGGCAGGAGCAAACTGCCGCCGCCG 
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>paratb 5644 

GAATTCTGGATCTCGGACGCCGCCCCAACCGACTGGAAACACGCATCCAAGAGCGCGGGGTGAATCCG 
ATAGGCACGCTGCTGCGAACGCATAGCCCCAGGCAACGCGACCTCGGCCAAGACTGTGTCCCCCGAGG 
TGTGCGCCGCCGTCAGTCCGGTGAACGCGGGGCCGTATTGCACACCACGTTCGGCGAACCGGTT 

>paratb_5645 

CCGCAACTCGGCGCCGTCGACGCTGGATGAACGAGCCGCAAGTAGAGCGGGAACGTCGTACGCGGGCG 
GTCGCTCGCCAGGCCCCGCTGCGGCCAGGATCGCGGTGGCCCGCCGAACCCGTTCGCCCTCTTCGAAG 
GTCTCCACCACGAACTCGGCGGCGCTCCGCGAGGCCATGACTGCCAGCGCGAACACCGGGGTCT 

>paratb 5646 

CATCCTCGATCAGCAACATCTGGTCGAAGCGGAGGTCGCGTACTTCGGACGCGTCCCCAAGTGCGGTG 
TGCGCCGCAGTCAGAGCTATCTCGCAGTAGGCCGCTGCTGGAAGAGCTGCCACTTCGTGTATCCGGTG 
ATCGGCCAGCCAGCGCAGCGTCGCGGTTCCGACCTCGGCCTGCCACGCGTGGCGCTCCGGCTCC 

>paratb 5647 

TCGGGCAGGCGCACATGGGAGCCCAACAGCGGATGCACGGCGACGGTTGGTCCAGCCTGCGGCTGGGT 
GTCCCGGCTGTCGAGGCCGAGGAGCAGGTGACGGTGCGTCCATGCCGGCAGCGGTACATCCAGCAGGC 
GACCGTCGGGGTACAACATCGAGAAATCCACGGCGGCACCGACGCTGTGCACCTCGGCCAGCAG 

>Contigl6 5648 

ATCGCGCATCCCGTGCGGCAGTGCCTGTTCGCGCCGCATCGCGGCCAGAGCGGCGGCCGGCGTATCGA 
GGCTGGCGGCGGTTTGCTCGATGGCGTAGGTCAGCAGTGGGTGTGGCGAGAGCTCGACGAACACGCGA 
TGCCCATCTTCCAGCGCCGCCTGCACCGCGGCGCCGAACCGCACGGTGTGACGCAGATTGTCCA 

>paratb 5649 nn 

GCCAATAATCGGCATCGCAGAGCGGCTGCTCGCGTGGGTCGAACAGGCTGGCAGAATAGAACGGCACC 

TCGGGCGCCGTGGGCTCGAGTTCGACCAGGGCGTCGGCGAGTTCGTCGAGGATCGGATCGACCTGCGG 

AGAGTGCGAGGCGACGTCGACGGCGATCTCGCGGGCGAGCACGTCGCGCTCCTCCCACGCGGCG 

>paratb 5650 

ACCAGCTCCCGGACCGTCGATGTCACGCCGCCTATCACGGTGGACGTCGGTGAGGCCATCACCGAGAC 
CACGACGTCGTCGATTCCTCGGGCCATCAGCTCCGAAAGCACTTGCTGTGCAGGCAATTCCACCGAGG 
CCATCGCGCCGGCGCCGGCGATGCGCGACATCAGCCGGGAACGGCGACAAATGACACGCACCCC 

>paratb 5652 

ATTCGCGCGCTATCAGCGGCTCGACTTCTGCCACGGTGGTTGCAAAGACCGGTTCGTTCGCCAGCAGC 
TCAGCACCCATCTGCGTCCATTGCGAGCCCTGCCCGGAGAACACCCACACCGGGCCGCAGTCGTCACG 
TCCGAACGCAGCCAGATAGGAAGTCCGGCTGTCGGCGACCTCATGCAGACCCGCGGCCAGCTCG 

>paratb 5653 

TCGACACTGCCGGCGATGACCGCGGTGCGCACGGGACGATGGGCACGCCGCCGCGCCAGCGTATAGGC 
GAGATCCGACAGCTCGACAGAGGCCGCACGCTCTTTCACCCAGCCCGCCAGGCGCTTAGCCGTTTCCC 
GCAGCCCCTCATCGGAGCTTGATGACACGGTGAACAACAGTGGACCCGCTGGTGTGGGTTTGAC 

>Contigl6_5654 

GCCTCCGCTTGCATTGGGGGCTTGCTCAACGATGGCGTGGGCGTTGGTTCCCGACACGCCGTAGGACG 
ACACCGCCGCCCGCCGGGGCTGCTGGAGCTTGCGGGGCCATGGCGTGTTGTCCTGTGGCACAAAGAGG 
TTGGTGTTGAGTTGGCCTATTTTATCGGGCAGGCGAGTAAAGTGCAGATTTTGCGGGACCACAC 

>Contigl6 5657 

CGCGGCGTCGAAGGCGCGACAGCGACCGGTCGCGGACAACATTCCCTGCGCCGAACCTGCGGCGAGTT 
TCCGGGGTTCCAGCAGTACCGTGGCACCGCCCGCCAGCGCGAGGTCGCTTTCACCGTGGTGCAGGCTG 
CGGCACGCCACATGCACCGAGACCAGCCCGGACGAGCATGCGGTATCGACCGTCAACGCCGGTC 

>paratb 5658 

CGTGCAGACCCAGCGTGTGCGCGATCCGCCCGGACGCCACAGCGAAACTGTTGCCCATGAACCCGTAC 
GGCTGATCCAGCGCGCCGGCATCGGCTGTCCGCAGTGTGTGGTCGTCGTGCATCAACCCGACGAACAC 
ACCGGTCCTCGAGCCGGTCAAGGCGGCCGGATTAATGCCCGCATGTTCGAGGGCCTCCCACGAC 

>paratb_5660 

ACCGCGCAACAACGCCGCCCACAACGCGTCGGGGGAATCGATCGCTCCGGGCAGCCGACAGGCCATAC 
CGATGACAGCAACCGGGGTCGCGCTTTCGTCCATCGTCGTTCCTCGTCTGAGCGGGTGCGTCACCTAT 
CTGGTGTCTCCCCGCTCCCGATCACCGGCTCGTCGGATGCAGTACTGGATGGCCGGGGGTGTCT 
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>paratb_5661 

CCAGAGTCCTGATGCGCCTTCAACGCCATCCGATATGTTGAGTGCGGGTGGAGCTTTCCGCAGGTCAG 
CGGCCTCGCAGAAGCTTACTGAAAATGATTGTTATTATCAACCAAGTGCGAGACTGGCGGTCTCAGTG 
CGGAGATGGACCGCTTGCGGAGCTGTTTGCGGAGGCCCATGTCAGGGCATCGCTGCGCACGGAT 
>paratb_5662 

CCCACGACCAGTTGTTAACGAAAATCGTTTTCAGTAAACTTGCATGAAATCAGCCCCAATTTCGAAAA 
CGAGGAGCTTTCGTGATGGCTTTGCGGCTCCTGCTTGAAGGCCTTGCCACCGCGGCGTCGTACACGTT 
GGCGGGCGGTCGGCGATGACGGCGCCGATCTGGATGGCTTCCCCGCCAGAAGTGCACTCGGCGC 
>Contigl6_5663 

TGCTGAGCAGCGGTCCGGGGCCGGGCTCCTTGCTGGCGGCGGCGGGGGCGTGGAACTCGTTGAGTGCC 
GAATACGCTTCGACGGCCGAGGAACTCAGCGCCGTCCTTGCGTCGGCCCAGGCCGGCGCGTGGGGGGG 
GCCGAGCGCGGAATCGTACGTAGCCGCGCATGCCCCGTACCTGGCGTGGTTAACACAGGCCAGT 
>Contigl6_5665 

GGCCGCCACGATGTCCACCTATCAAGCAGTCTCCACCGCGGCCGTCGCCGCGACACCGCCAACCGATC 
CAGCGCCACCGATCGTGAAATCCGCTGCGTTAAGCGATGATTCAGATGACTCGGGTGACGTCGATCAT 
GACCCCAAAATCGACAATTGGCTGGACGAACTCATTGCAAGGTTCCTGAAGCAACTGGGCATAA 
>Contigl6_5667 

CTCGAGATTCTGACCACCGCGCCGCAGCTGTTGGCCCCCGCGCTCCTCCTCGCGGTTGCCCCCTTCGG 
CGCCATCGGCGGATTCGCCGGGCTGGCTGGCCTGGCCGCCATACCCCACCCCGCGGTCGTCCCGGCGA 
CGGTCGCGGCACCGCCGCCGGCGCCCACGCCGAGCATCCCTCCGGCCATCGCCATGGCCCCGAC 
>paratb_5669 

AGGCACCCGAACCCGATAGCGCTGCGGCGGCCGCCGCAGCGTCGGCGCGCGAGGCTGCGCGAGCGCGA 
CGGCGCCAGCGGCAGCGGCAACGCGGATTTGGTGATGAGTATATGGATATGAACGTCGATGTCGATCC 
GGATTGGGGCGGGCCGCACCCTGGCCGCGAGTCGGTGGCGTCGGATCAGGGAGCCCGCAATGTC 
>paratb_5679 

GCTTCGGGTCGAGGGGCACGTCACGTCTGCACCGCGACAACCGAATTCGGCGCCGATTCCGACACTGC 
AGGCTACCGTAGTGTCACGCATCGACGCCCCGCCCAACCCGTACGCGTACCCGCACTGAGGGCCCACG 
CATATGCGACTGGACGGTTACGTCAATTGACCCACCGGGAAGGAGGGCAAATGCCGGATGCTGG 
>paratb_5681 

CGCGGTGTCCTTGTAGTCCACGGTGCGCAACCCGAGGCTGTCGAGAAGATTCTTCTTACGCGCCCGGC 
CGGCCAAAGGAGCCGGCCTGCGCGTCCGCGCAGGTTTCTTGGGCATTACCAGCTCGCCTTCCGCACGC 
CCGGGAGCTGTCCGGCGTGTGCCAGTTCGCGGACCCGGACCCTCGACAACCCGAATTTGCGGAG 
>paratb_5682 

GTGGCCGCGTGGTCGCCCGTCGACGGCGTCGCGGTTGCGCACCCGCACCGCGCTGGCGTCCCGGGGCT 
GGTGTGCCAGCTCGTTTTGCGCCGCCGTTCGTTGCTCGGGGGTGCTCCGCGGCGAGCGGATGATCTCT 
TTGAGCTCAGCGCGGCGTTCGGCGTAGCGCGCGACGGTCGCACGCCGGCGGTCGTTTTTGACGA 
>Contigl6_5686 

TGCCGGGGACGCTGGTCGTCGAGCACCGTATGGAGGGTCATGTGGTGCTTCGAACGACGGTGATGCTG 
CAGCATGGCGTGTTGACGACCGCCGAAAGTGCGCTCGT^ATTGGCGCACGGATGCGTGTCGTGCACCAT 
CCGTAATGATCTGCTGGTCCTGTTGCGGCAACTGCATCGTCGAGCCGAGGTCGAACGGATCGTG 
>paratb_5688 

GCAAGTCGTTGTCGGACAGGCCGAGTTCGCCGACGTGCTCGTGCTCAACCGCGCCGACCCCTTCACGG 
CCGCCGCGCTGCGCCGCCTGGCGCCGCGCGCGCGTATTCAAGTGGGTGCCAATGGCATCGGGGATACG 
CTGAACAATCTTTATCGCGACGCGCGGCAGGGGCGAAGCGACGATCCACACGATCCGCTGCTGT 
>Contigl6__5690 

AGCTCGGCCGGCAAGTGGCTCGCTGCCCTCGCGCCGTCCGAGCTGGCCCATATCGATCCGGGACGACG 
TGCCTTCGCCGAGCTGGAATGGGACGCCGACCATGGGGACCGGCACACCGCTATGACCATCCTGGTGT 
GCGGTGCGAACGCCAGCGACATTCTTGACGCTCTCAACGGCGCACTTCTCACTGACCGCGAGTT 
>paratb_5691 

CGCCTCTCGCCCCTGGGTTTTCGACGACGATCCATTTGGGGACTGGCACGAAGACCCTTGTGGTGATC 
CCGCGCAAGGGACAGAGGAGAATACGCCCGCCCATTACAGCACCGACGGAGACCACTGATGAAATCTG 
GCATTCACCCCGACTACCATCCCGTTGTCTTCCAGGACGCCACCACCGGCGCGACGTTTTTGAC 
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>paratb_5692 

TCGGTCGACCATCACCAGTTCGCGCACCATCGAGTGGGAGACGCCGCACGGAGTGCGCACCTATCCCC 
TCGTTGTCGTCGAGATCACTTCCGACTCACATCCGTTCTGGACGGGCAGCCGACGCATCGTCGACACT 
GCCGGGCAGGTAGAGAAATTCCACCGCCGCTACGGCAGCCGTCGACAAACCAACCACCGTGACG 
>paratb_5693 

ACGCGGCTCACTCACCCTGACGAGCTCTAATCCTGTGCCGGTGAGTTCAGTAACGCGTCCCAGTGAAC 
GACGGCCTCCCCCGCGGCAGGAGCGGCGTCGCCGGTGACCAGTCCGAGCAAGGCGCGGGATACCCCTC 
CCAGTCCGATCCCGCTGGCGTGCACAACGCCAGTGATCACCCCCAGCGCCTGCTCTGCCGAGCA 
>paratb_5694 

GCGTCGGAGACCCATGACGACACTGATCGCCTGGTCGATTTCGCGTCGCGATCGGTGGTCGGCGGGCC 
GGTAGTTGGGCGTGTGGATCATGGTGACTCCGAGGTAATCGAATTCGTTCGACGTTTAGTGGGCGTGA 
ACGACGTCCCACGGTGGCAACGGGTCGGGGTAGCCGACCCACCGCTGAGGACCTTGGGCCAGTT 
>paratb_5695 

CGGTGTCGGTCAGCAGCGCCGCCTGCATGAGGTCGAGCACCCGGCTGTGGTCGAGGTTGACCCCGATG 
AACACGATCTCTTGGCCGGCGGGAAAGTCGGCGGTTGACCAGTACTGGGCGGGTTCTATCACCAGGTT 
GGGCCCGGCTTGGGACCAGATGGCCGCTVATGTCCGGTCGGCTGGCAATCCAGCAGAAGCCTTTG 
>Contigl6_5697 

CGCTACCCGGCCGTGGTCGGTGGGGACGATCTTCGCCGCCGGATTAAGGCGCCGAAGTACTGCCGCCA 
CCGTTGCGTTGGTTTTCTCACTCACCAGATCGGTCTTGTTGAGCAGAATCACGTCGGCGAACTCCACT 
TGATCGACAAGTAGGTCGGCAATCGTGCGGACGTCGCCGTCCCCGGCGGCTAGGTGGCGGGCAG 
>paratb__5700 

CTTGCCTGCTCCCAGGAACCCGGATAGGACGGTGACGGGGAGGGGCGTAGAACTCTGTGGCGGCATAA 
GCGTTAATGATAATCATTTTCATTAACGCTCGCAAAGCTCCTAACGCCGAGTCCTCACGGTTGTGTGT 
TTTGGCAAAGCGGACATGTGCCGTAAAGGTCGACGTAGTGAGTGACGTCGGCGTAGTGATGTTG 

>paratb_5701 

GCGGCTTAGCCGGCGGGTGTGTTCTTCGATGTCGACGGGTGTAAAGGCGACGGCTCTGCCGCACTGCC 
GGCACAGCAGGTAGTGACGATGGCCCGCCTCGGTGCGGAGGCGGTAGAGGATCTCGCCGTCCTCCGCG 
CGCTGAGTCTCGGCGATCCGGTCGGCAGCCAGTGCGCGCAAGATGCGGTAAACACTGGTCAGGC 
>paratb_5702 

CGATCCTGAGCTGTTGGTTCTGGCGAATGTCCTGATAAAGCTGCTGGGCGCTTCGAAAGTTCTCTTGC 
GCTCGCAGCACCTCTAAGACGGTCCGCTGCTTGACTGTCGCGCGTCGCCGTCGGGGCGCAGCGGGCGA 
TGACACCGGTGATACTCCTTTTCGAACTGGATCCGAGGTGTTTACTCGTCACTTCCGCGTTGTC 
>paratb_5703 

GCGGTGGGCTCGGTGGACGACATAAGCGCGGGAGGGGCGTTCGTTGCCTCGTCCACTGCTTTGGCGAT 
GACTCGGTGCCGGTGATTGCTGGCCCAGACGGCCGACCAGATGCCGCAGGCGAGGACCACGATGGGGA 
AACTCGGCGGCAGGTTGAACATGGCGGATGCGCCCAGTCCGAGAAGTACGGAGCTCAGACCGAT 

>paratb_5704 

TGCCGTGGAGACGAGCATCGCCATCGACGGACGGGGGGTCAGCATGATCGCGGTCGCGGCTGGTGTGA 
CGACTAAGGCGAACAGCAGAAGTGTTCCGACCGCTTGGACGGCCATGGTGACGGTGAGTCCCAGGAGT 
GCCATGAAGATCATGGCAAGGGCACGCACGGGCACGCCTTTCGCCTCGGCGACTACCGGATTGA 
>paratb_5705 

CCGAGGCAAACAGCAGTGGTCGGTAGATGATGCCGACGATTAACGCCAGCACGGCCAGCAGGATCGCG 
AAACCGGCTAGCTGGTCGCGGGATATCGCGAGCAGGTTGCCGAACAGTACGTTCGTCATGGTGCCGGA 
GCTCTTGGTGGCCAAGGAATTGAAGAACAATCCCAGGCCTATGGCCAGGGCCAGCACCGTACCG 
>paratb_5707 

GGCCAGCGCGACGATTGTGCCGCCGATCAAGGCGTTGGTCATAAAGCCCGATGTCAGGATGGACCACC 
AGTGTGGTTCGTACTGCAGGGCGAGAACGCGGACGGTCACAGTGCGCTTCTCATGTACAGCGCTCCGT 
CGCGGGCCCGGTGAACATGGATGGGGGTGCCGTAGAGGCGCGTCAACAGCGTGTCGTCCATGAT 
>paratb_5708 

GTCGCCGACGGGCACATAGCGTGGCCGGCCGTCAAGCATGTAGATGACGCTGTCGAGGATCGGTAGCA 
GCGGGTTGAGATCGTGAGCGACCACCAGGATGGTCACGGCGAGTTCGGCGTGCAGCCGGGCCAATAAG 
GCGACGATGTCACGCTGGCTACGAAGATCCAAGGAGGCCAGCGGTTCATCGAGGATCAGCAATT 
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>paratb_5709 

GAGGTCGTGCCACCAGCGCAACGGCGATCGCGATGCGTTGGCGTTGCCCGCCGGACAGGGTGGAAAGC 
CGCCGGCAGCCCAAGTCGGTCGCCTCGACAGCGGCCAAGGCCTCAGCGACTCTGGTCTGCTGGGATGT 
GGTGCTCCGCCCGAATGCCCATCGCCGGCCGGTGAGTCCGAGCAGCACCGCATCGGCGGCGCGT 
>paratb_5710 

ATCGCCTCGCCTGAGCTGTCGGCGTAATGCTGCGGAATGTAGCCAATGTTGTCGTTGGCCTGACCGGG 
GCGTCGGCCAAAGATCTCGAGTCGGCCGGTTGCCGAAGGGATCAGGCCAAGGACCATGTTCAGTAGGG 
TCGTTTTGCCGGCCCCATTGGAGCCGATGACGGCGACAATGCCGCCGGCGGGAATATCGAACGT 
>paratb_5711 

GGCATGCGACCAGATCAGACGTCCGCCGCGCACGGCACTCACATCGGTGAAAGCCAAGGCGGAGGGAG 
GGGCGGCGACGTCAGACAGCGACATGGAGCGCCTTGGCCAGTTGGACGAGCTGCCCGTACTGCCAGTC 
TTCAAACGACGTCTCCCCGGGCGGTACGGTCTCGGTTATCTTGACGACGGGCACGCTTGACTGC 
>paratb_5712 

TCCGCGGCTGATCGGATTTCCTCGGGGATTGAGCCCTCGGTCTGCGTGTTGTAGATCAAGAGGTCGAT 
ATGCCGGCCGGCAAGGGCGGTGAGGAACGCGTCAACGTCTCCGGGTGAGGGTTCCGATTCGTTGGCCG 
ATGCCCGCCGGTACCCGGCAGGGGTCTTGTTGACCAGGCCCGCCGCTTGCGCCTGGTAGTCAAA 
>Contigl6_5713 

GACCGTCTCTGTGGCCCCATAGGATTTACCCGCCGCCTCGGCCTTGATCTTGGCGATCAGGTTCACGT 
ATAGCCTTGTCGCACTGGTGAATTGCGCTCTCCGCTGGCTGAAGTAGCCGGCGGCAGGCGGTTCCATT 
CTGCTCAATTCTTGCGTTACCGCATCAGCAACGGCGGTCACCGCGGAGGGCAGGTACCACAGGT 
>paratb_5714 

GAGGGTTGGCTCCATCCGGTGTTGTCGTGACTGCCGCGGCGCTCACCAAGGGGGCACCGGAAGCGGAG 
CTGCCGGCCAGCTTGGATGCCCACGAGTCGTACCCTGCACCGTTGACCACGATAAGTTTCGCGTTCAT 
AAAGTCAGCGGCGTCGGCCGGTGACGGCTCGTAATCGTGCGGGTCGACCGACGAGCTGGCGAGC 
>paratb_5715 

ACGGTCTTGACGTTCGCGCAGGCGCCGCCCAGCTCGGAGACAATGTCGCCCCACTGATCCACGCTGAC 
CACGACAGCGAGTGGGGCGGTGGGACACGGCGGCGCGGCCGTTCTGCCAATGGCTGATGGCGAGGCGG 
CATTACGGGACCCCTCGGCTGTTTGGGTCGGGCTTGACGAGCAACTCGTTACGACTGTCAGCAC 
>paratb_5716 

CAGGACAGTAGCGATAGGGGCGCCGTGCCACCGCGAGAGCAACCCACCCACACCGCAAACGATAACCG 
TTTTCATATCTAATGCGCGAGACTTTCCGGAAACGCGGTCCGCGTCGCGGTGCGCGCCGGCCCGGTTC 
CGCGGGACCCCGGCTGGCCCGCCCGAGCGGCAACATGCGCCCACCGTCGCCATTCGCGTTGCGC 
>paratb_5746 

CCGTCGTGCACCGCGGCGCCACCGCCCCGCACCGCGAGCAGTATTCGGACCCCGAGAAGCCGATCCTG 
CGCATCACCGGGGCGGACGGCGCGGGCGGGCGGACCCACTCCATCGAGCGTTGGCAGACCGGCGGCTG 
GCAGCCGTACATCGACGACGCCGACCAACTGGGCGCCGACGAGGCCGCCCACCTGGCGCGCCAG 
>Contigl6_5767 

CACGTTGCCGGCGGCGGTGGCGCTGGCCCCGAGCGTCGCCACCCCGGCCGGGGCCCCGGCCAGCACGG 
TCGCCGCCGGCTCCGGCGCGTCGGCC(3CCCCCGCGCCGGCCGCCGCGGCGGGAAACTTCGCCTATCTG 
GTCGCCTTCGGCGGCGACCCGGACACCGGAGTGGGCCCCACCCTGAGCGGGCGCGGCGGGGCCA 
>Contigl6_5859 

GTCGCCACCCCGGGGATCCAGCTGCCGGCGCCGCCGCCGAGCAACCCGCCGGCGGCGCAGCCGCCCGC 
GCCGAGCACGCCCGCCCCCGCCCCGACCCCCACCGAGGTGGCCGCCCCGGCGCCGGAGCCCGTCCAGC 
AGGCGGCGCCGCAGACCCCGGTCACCCCCGCACCCCCGGCGCCGGTCTACCGCGCCCCGGCCCG 
>paratb_5860 

GGCCCACACCGCAGTACCAGCCGCGGCCCGTCGAGCAGCCGGCGCCGCCGCCGGCCGCCGCGCCCGCC 
CCGGCCGCCCCACCTCCGGTGCCCGCGCCGCCGCCGGCCGCCCCGCCGGTGCCCCACCAGCCACCGGT 
GACGATGTACCTGCACTTCCCGTTCGTCACGGTGCCGATCCCGATCACCCCGCCGGCGCCGCCG 
>Contigl6_5922 

GGAGATGACCTGGAAGTCGTCTGGCGGCCGGATCCAGATGCGTAGCGACTGTAGTTGCGGCCCGATTC 
AGGGCCACATGGCCATCTCGGTGTAGTTGCGCGGCGGCCGCGTCATGGCCGTTAGTGCTAGGCGGAAG 
ACGACCAGGCACCCGGATTACTCTGCGTGGCTAGACGGGCGGGAGTTGAGTTCCTAAGGGGAGT 



Figure 6-35 



WO 2004/074310 



PCT/IB2003/006509 



47/106 

>paratb_5923 

CAAGCTACTTCGGTGGGTTTTATGCTGGGGTGGACGGGCCGGTGAATTGGAGCGCTTGGCGACTCCTG 
TGGTTCCCGGCCCGTCCTGCCTTTCTGGCGCTGGGAGTAGCGCTTGGAGGCGGCGTTGATGCGGGTCT 
TCTTGTCGACGGCGTGGTGAGCGCGGACGATTCGGCGTCCTTCTTCGAAGGTGATGGGCCGTCC 
>Contigl6_5925 

CACCGGCTTTGGTGAGCCCGTGGCGCTGTTCTGCTTGTCCGGACTGGCTGACCTTGGGGACGAGGCCG 
GAGTAGGCGCGGATGGCGGCCAGGGAGTGGAACCGGTGCGGGTCGCCGATGCGGCCGGCGATGACCGC 
ACAGGTGACGGGCCCGAGGCCGGGTGCTGAGGCGATGATGCCGCGCGGGTCGGCCTCGGCGTAG 
>paratb_5926 

AGGTTGGCGGCGCGCTCGTCGAGGTCGTCGATCTGCTCGGTGAGCATCTGGGCTTGTTCGGCTTCGGT 
AGCGATGTCGGCGGCCAGTTCGGCGAAGTCGATGCGGGCATTAGCGCCAGATCCCCACAGCTGCAGCG 
ACTCTTGGGCGGCGGTCAACAGCAGGGTGGCGTGTGGTTCGCGCCAGGCGCCGCGGGAGTGGCG 
>paratb_5929 

AGCGCAACCCATGCGTTGCGGGTGGGCTCCATCACCACCCGCACGGTGTCTTGCTCGCTGAGTCCGAT 
TACTTTCCAGAGCTTTTCGAGGTCGGCGGTCAGTCCCCGGGTCCGACGGGCATGGCCCAGACATTCCG 
CAAGCAGAAGTCCGCTAACGCGCGGCTCCAAGTTCCCGAACAGGGACACCGGTCGGCACCTGAG 
>paratb_5933 

GAGGTCGGCAAGGAACTGAGCTTGGACCAGCGCTACCGCGCGGCGACGGGTGTGTACGCCCGTCTGGG 
CTCCTGCGTCAACGCCACGCATTACCTGGTGAAGTATCTGGTCGAAGAAGGACTGCTTGAACTTGATC 
CCGAAGTGTTTACGCTGCCGGTGTTGGCCAAGACCAGTGTCGAGATCAAGGGAGCGGTCTACAG 

>paratb_5934 

CGCGGAATTGGGCGCTGAGATGCCCACCGATTTGTCGAACCTCGACCCCGAGGTATGGCGACCAATCC 
ACAAAGACATTGATTTGCTAGCGAGCTCAGAACATGGGTCACCTGAAGACGGTTCGTCCCGCGAGCCA 
GAGGAGTGAGCATGTCGGCGACCCCATGAGTTCAAAGTTCGGAGGCATCCCGTTTGAAGCGGCG 

>paratb_5935 

CCCGAACCGAGCTGGCCCTTTGGCCTGCCGACCGTAGCGGCCCATAGCAGCTACTGGGCCGTGTCATC 
GCCGGAAGAGTCGATGTCACCACCCACCTTCACCCCCTGATCATCATGATGAAACCGACGACCCGGGC 
CCTGCTTTGCCTGTTGGCAATCCTGCTCACGACAGGACTATTTACTGCGTGCTCATCGGGGTCG 

>paratb_5936 

TCGCCCATGGCCCAAAAACACACCGCGTCGGGCGCGCCGTCTGGTGCAACGCTAATTCCAGGAGGTCC 
GATGGAATCGACACCAGCCGCCCCGTCTCCGAAAATACCTGCGAGTCAAGGAGAAGCGCAGAAGACAG 
TGATCCACTACATCCAGCAGACCGTCGATGCCCTGCCCCCGGGAACCAACGCCGACGGAACCCG 

>paratb_5937 

CTATGCGGGCACTGGTTCGGGAATGGCGTACTGCGAGGACGAGCCGAAGGACGATAATTCGCCTGTTA 
ACTACGCTTACTGGGGTGATCTGAACCTTCCCCCGGGCACTGACGTCAACGCCATGTACGGTCAGGTC 
GAAAGCATTTGGAAAGGGTGGGGTTGGCAGGTCCTTGAGCGTCAGGGCTTCGAGAAGCCCAACC 

>paratb_5938 

GGTTCGGCTACGCTCCCGACGGTTACGTCGTGCAAATCAAAGCCGCGTACCCCCCCGGCTCGCCGCCG 
ACAATCATCGGGACATCGCCCTGCTTCCCAGGCAATCTCCGAAAGGAGGGGGCTCCCATTCCGACTGC 
GATAAACCAGACCTCGCCCGCAAGATAAAACCAGTGGATGCCGGTGTCACCGCCAGCGACCCTC 
>paratb_5939 

GCTCAGCGGGGCATCATGTACTTCCACCGGACATCGCAGTCGGGAATTAGCACGGCGCTGGGTCGAAT 
TCACTAGCGTCGCCTTCTACTCGTGCTGCGGATCGTCCACCCCATTACCTATTGGGTGAGGAATGGGG 
TGAATCCTAGCGTGTGACTTTGCGGCGCATCTCGGCCGCATAGCGCGCGGAAATGCGCAGCGGC 

>paratb_5940 

GGGATGTGACTGTAGTCGATCTTGCGCAGTTCGGCGTTGTTGGCCTCTTGCTCAGCCCAGATCTCCAG 
AACATGCACAGCAGGAACTGTGGCTGATTGCGCTTGGACACCGGAACAGGCACATGTCGTTGGCCACT 
GCTTGTAGCGGGTCGCATACCCACATCGCGGGCAAGGGAAATGGAAGTGGGGGACGCTGTGTCC 
>paratb_5941 

CCTAACGCTCACAACCACATCTGCCTCCCACGATCTAGCTGTCCCCGCAGCAGTCGTTCCGGTCTCTG 
CGCTACACGTACGCGAGCTTGTGCCTCGCTGCGCGCATCCGGCCTATCGACATCGCGGAGCTTATGGG 
GCACCGGGACGTCAAGACGACGCTGACTGTCTACGCGCACCTGATCAACACTGACGATCACACC 
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>paratb_5942 

GGCAACATGGCCGCGCTCGGGTCGCTAGCCGCCCCGTTGCAGAAGCCCAACTACGGCAATGTGATCCC 
GCTACACGGCTGAATCGGGCGGATTGCGGCCCCACACGGCGCGCCGATCAAGCCTCGTCTGCAGAGGA 
ACGAAGGGTCTTCGACGCCTGACGCCTGTAGAGGCGAACCAGCGCCATGATCCCAGTGAGGACA 
>paratb_5943 

ATGGTGAATAACGCTGCCGATGCGCCTGATTCGTACACGTCGGCAAGCTGGATGGTTTTGCCGCCGCG 
GACCGCGAAGCCGTCGGGCGGATGGATCAGGCTGGTGAAGATCTGGGTGGTGGTGGAAAGCCAGAACA 
GGCACGGCAGCAGCCAGTAAGTGCGGGTTCGGGTGACAGGGCTTCCGGGGAATCGCGGTTCGAC 
>paratb_5944 

GAGCGCGACGAGCTGAAAGATCAACCAGCCCGTCAGCAGCCAGCCGAGAAAGTTGCTCAGCGGGACTC 
CCAGTGCGCCGGTCGGGTGGTCATAGGAGTACCAATCGTGCGCCGTCGCCCCGATGGGGTCATATACC 
AGGTCATAACCCCCAAGGATCAATGTCGCCACGATGGGCGTCGTAAAGCGTTCGGCGCCACCGA 
>paratb_5945 

CAGCCACACCGGGAACGGGCCGCATGATCACCCGGGCCAGCGCCCAGGCCAGCCAGCCGAAGATGATC 
CAGCTGGCGATGGCCACCGGGGGGACGCCCAGTGGTTTCGGGCCGGGCAGGTGATGGGTGTAGGAACC 
GAACGGGAAACCGGTCGCGACACCGATTGCCTCCAATGCGAACGCAACAATACCGGCGATGGCC 
>paratb_594 6 

ACGAACGCGGCCATGCCTCGTGCGGAGTAGCCCAGCCAGGCATGGACGACGACAAACAAAATGAGAAA 
TCCCATTTGGGCGGCCCCGGCTTGCGCAGCCAGCGACGGGCGCACCGCCATGACCACCGCGGCGAGCA 
GCGTGAGGACGAGCAAGACCCAACAGGATGCCCTGAGAACCTGCCACCGTGCATCCGTTTGGCT 
>paratb_5947 

AGGCGATCGCGTCAGCGTATCGGTTGCCACCGCTGTGTGGTCTTCACTGGTCATGTTTGCGCACCCTC 
AGCCATGCTGGTCGGCGCGCTCGACGCACGCCGAGTTTTCTGGCTTACGTTATCGCCCGAGGGCGCGG 
ATCTCAGCTATTCCGGCGACATGAAATAAGGCCGATGCTCGTGGTATTTCACCCCCGAACTAAG 
>paratb_5948 

GGACCGTTAGGAGACGACGGCATTGGGTCAGCACCACAATTACGGCAACGTCGTACCGCTACACGGCT 
AATTGCTAGCGACCTCCACGCGAGGAACGTCTTGGCCAGGCCGACTTTTGCGGCAATCTGAGCATCGC 
GAATGCGCACACCCGTTACGGTTGGTCAGCATCGCCATCCCTTTGGTCGGGACATTTACGTAGG 
>paratb_5949 

AAGGTCGGGCTACGTGACTGAAGACGCAATCAGCATCGGTGGTGTGAACCTTGCTGATCCAGACACGT 
ATCGCGCGGGTATGCCTTACGGAGCTTTCCGCAAGCTTCGTGAGCGTGCGCCGGTCGCGTGGCACCCG 
CAGAAGGATGGCTCGGGGTTTTGGGCCTTGACGGGTTATGAGGAGATCCACGCCGTTTCCAGGG 
>paratb_5950 

ACAGCGCAACGTGGTCGTCCCAGAT7^AATGGGGCAATGTTCGATGCTCCGCCTCCCGGCGAAGTTCCC 
CCGGTGATGATTTTCATGGATCCGCCTCAGCACACCGCGTTGCGTAAGCTGATCAACAAGGGCTTCAC 
CCCGCGCCAAGTCACGCGGCTGAACGAGCACATCGTTGAGATGGCGAAGCAAATCGTCGACGAC 
>paratb__5951 

GTGATCGAACGAGGCGAATGCGAATTCGCCGACGATGTCGCTGGCGCACTGCCGTCCTATGTGATCGC 
CGAAATGCTCGGCATTCCGCTCGAAGATGGTCGGCGGCTCTACCAAATTACCGAGATCTTGCACACGG 
GCTCCGTCGGTGACAGCGACGACGAGCGGCAACAAGCGATGGTCGAGATGTTTCAGTACGGCGT 
>paratb_5952 

AGAACTCGCCGTGCGCAAGCGCGCGGAGCCAGGTGACGATATCGCGACTTCCTTACTCCACGCCGAGG 
TTGATGGTCAGAGCCTCAGCGATTTGGAATTTAACCTGTTCTTTATGTTGCTGATCGATGCCGGAGGT 
GATACGACCCGCAATCTTGTAGCAGCGGGAATTCTTGCTCTGCTTGAGCATCCCCAAGAACTGC 
>paratb_5953 

AGCGGCTTAAGGCAGACCCTTCACTCATGCCGACCGCGATCGAAGAAATGCTGCGCTACACGTCGCCG 
GTGACGGCATTCCTGCGCACCGCGACCAAAGACACTGAGTTGCGCGGGGTACCCGTCAAGGCCGGCGA 
ACGGGTGGCAATGTTCTACCCGTCGGGCAACCGCGACGATAGCCACTTCGCCGACCCCGACCGT 
>paratb_5954 

CTCGATGTCGGCCGGGCGCCGAATCCTCATCTCGCCTTCGGCGGAGGCGGAACACACTTTTGTCTCGG 
CGCCAACCTTGCACGCGTGGAAGCCTCGGCGATGGTTCCCGAGGTCCTGTCACGCATGAACGACCTTG 
AACTCGCTGGGCCGGTCGAACGATTACGTTCAGACCTGATAAACGGCATTCGGTCTATGCCCGT 
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>paratb 5955 

CCGCTTCACCCCTGGCAAACGTCTCGGCACCGCCTGACACCGCCGGCGTAAGGGCTGTCTCCTGGCGG 
TGAGACGTGATTCGCGCGGCAAGGGACCGTTAAGGGATCGCCCCGGCCCGCGAGCGCTACGGCGTTTG 
CCGCCCTGTTCGTCGTGGAGCCGATGACGGGAATCGAACCCGCGTTCTCAGCTTGGGAAGCTGA 

>Contigl6 5969 „„„ 
CACCGCCGCCGGTGCAGGCGTCGGCACCGCAGCCCAAGATCAGCGTGCCCGAGCCGGTGGCGGCGCCC 

AAGCCGTTGAGCCTGCCGGTCGCCGCGCCGTTGCCGGCCGCCCCGCCGCCGGCTGCGCCGCCGCTTCC 

GGAGGCGCCGCCGATCCCCGCGGCCCCGCCGGTGGTGCCGGTCCCGGTGGTGGTCCCGCCGGTC 

>paratb 5973 

CTGGGCGGGTTCGGCGGTGGCCACGCCCCGGCGCCCGGCGGCGGCTTGGGCGGGTTCGGCGGTGGCCA 
CGCTCCGGCGCCCGGCGGTGGCCTGGGCGGGTTCGGCGGGGGCCACGCCCCGGCGCCCGGCGGCGGCT 
TGGGTGGCTCCGGCGGTGGTCACAGCGGCGGCGGCCTGGGCGGACTCGGCGGCGGGCACAAATA 

TCGCACCACCGCCCCCGGCCCCGCCGCCCATCGCCGTCCCCGT 

GTTCCGCCGCCGCGCGTGCCGCTCGCCCGCCCACCCGCGCCCGGTCACGGCCCCTTCGGCGGCCACGG 
CCCGTTCGGTGGGGGCCACGGTCCCTTCGGCGGGCACGGTCCGTTCGGCGGCCACGGTCCCTTC 

CCACCCGACCCGCGCCGGCGGCCCCGGCCCCGGCCCCGGTTCAGGTGGCGCCCGTGCCCGTCCCGGAG 
GCGCCCGCGCCGGCTCCGGCGGCCCCGCCACCCCCGCCGCCGGCGGTCGCGCCCATCCCGGTGCCGAT 
CCCGTTGCCGATCCCCGGCCTGGGTGGTCCCGGATTCGGCGGACCGCCCGGCCACGGCGGCGGT 

ATTGCCAGCTCAGCGCTTGCCCGGTGGACGCGCCCCGCGGGCGATGCCCAGTCCCTTGACCGGTGGCT 
GCGACGGTGCGTCGTCGCCATTGGTCTGCTTTGCCGGCTCCGCTTTCGGGGCCGGTTCGGCTTCGGCC 
TTGGCGGCTTCAGCTTCGGCCTTGGGTGCCTCGGCCTTGGGTGCCGCCTTCTTCGCGCCGGGCC 

TGCGCCGGCGGCTGTTCGGCGCTGCTGCCGGGCGAGGTCGAGCTCGGCGTGGTGGTGGTGGTTGTCGT 
CGTCGGTGTCGTGGTCGTGGTGGTCGTGGTGGTCGTGCTGGTGGTCGATTTGGGCACATGGCTGACGC 
CCTGTTGGCCGCCGATGAGCTCGATGACGCCGAAGACGATCAGGCCGATCAGGACGACGACGGA 

TGTCTTTTCCGCTCACCGAGAGGTAGCCGGCATGGCAGGGCAGCGACTTCGTGGTGCCGGCGCCACTG 
ACCTGCAACGTCCCGGCTTCCGGCACGACCGGCGCCGGGCTGCCGCCGCCGAGGCCGGTGCGCGCGCC 
GGTCGCCGCCAACCCGGCCGCGGCCAGACAGCAGACCGCTATCGCCAGCCAGCACACCGCCCCC 

GA^CGTCGACTTGTTGCGGGGATTTCCCTCTTACCTTCTAGCGCTGGATGCAACAGCCTCTAGCTGAG 
GGGTTGTTGATGAGGTCGTCGCGGTATGCCGTTGTGGGTCGTCGGTTCTGGGAATTGGTGCGGGCCGG 
AATGTCTGCGGATGACGCTGGGGTGGCTGTCGGCGTGTCGATGGCCGCAGGGCGGCTCTGGTTT 

GCTGATGCTGGCGGAGTGAGACCACGATTCGTCGACCAGTCCATCCCGCGACGGCGTCCTCGGTTGAC 
GGTGGAGGAACGCGAGGAGATCCAAGACGGTGTGGCTCGCAGCGAGTCCATCCGTGTGATCGCTCGCC 
GACTGGGCCGGCATCCGTCGACGGTGATGCGTGAGATCGAGCGCAACGCGATCTGTCGTGGCCG 

GTATCGGGCGCGGTATCGATTCGGGGTGCGCTGGCGTGGTGGTCACGATCCCCGGCCGCGATATCGCG 
CCAGCTTGGCGCACACGCGTGCGCACGTTAAGGCGCGCCGTTCGCGGCCCGGCAAGCTGGCGACCAAT 
CAGCTGCTCCACGACGAGGTACAGACGCGGTTGAATGAGCAGCACAGCCCGCAGCAGATCGCTT 

GGCGGCTGCGGCGCGACTTTCCCGACGATGCGGAGATGTGGGTGTCTCAAGAGACGATCTATCAAGCG 
ATTTACGTTCAGGGCAAAGGGAATTTGCGACGTGAGTTGCACACCTGCTTGCGTACCGGGCGGGCCCT 
GCGCAAGCCTCGGCGTCGTCCTGGTGAGCGTCGCGGACACCTGCGCGACATGGTCAACATCAGC 

GAGCGCCCCCCTGAGGTCGCCGACCGCGCCGTGCCCGGACACTGGGAAGGCGATCTCATCCTGGGTAG 
CACCGCGTCGGGTTCGGCGATCGGCACGGTGGTCGAACGAACGACGCGGTTCGTGATGCTGCTACACC 
TGCCCGACGGGCATGGCGCCGAGGCGGTGCAGGAGGCCATCGTCGCCAAGATGGCCGGACTGCC 
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>Contigl6_6206 

ATCTCGACTACGTGGCATCCAAACTCAACCGCAGGCCACGACAGACACTCGACTGGAAAACACCAGCC 
GAAGCCCTCGATGAATTACTCTGCAAACCGTTCACACCACCGGCTGTTGCTTAGAGCGCTAGAAAGCG 
CCCCTCGAAATCGCCCAACAAGTCGACGTTCGGCGCATTTAGTAATTTTGTTGTGACCTGGTCG 
>paratb_6210 

CACCGTGCGCCAGTTCAACGACCTGCTGCGGGTGCTGCCGCCGCTGCCGGAGGAGACTCCGCAGGAGG 
CGCCGGCCGCGCCGCGCAACTCCTCGCCCAGCCGCCCGCTGGCCCCCGCCGGCCGCGCGGAGCTGCCG 
CCGCGCCGCGCGCAGCAGGACGTGGCCGGGCTGCTCGGCCCGGACGTCCAGCCCGGCCGCCGCG 
>Contigl6_6230 

CGCACCGACGGGCCGGCCCGGCAGCGGCACGCCGCGCGGGTGCGCCGGCTGGTCGCGGCCGTCGCCGA 
ACACATGGCGCCGGCGGGCGTGCTGGCCGGCGCCGGCGGCGGCGACGGCGGGCTGTTCGCCGGTGTCA 
CGGCCCGCTACCTGGCGCTGGTCGCCACCACGCTGCCGGGGTCTGTCGCCGAGGACGTCGCGGC 
>Contigl6_6396 

TGTCTACCTGCCCGCGCAGGTCGAGCCGACGCTGCCGCTTCGCATCCGCGCGGCCTGGCTGTGGTCGG 
GGCGGACGGCGGTCATCGCCGGCGCGGCCGCGGCGGCGGTGCACGGCGCCGCGTGGATCCCCGATGCT 
GTCCCGATCGAGTTGATCCACCACAACACTCGTGCCCCCGACGGGGTGCTGATCCGGCGCGACG 
>paratb_6400 

TCGGTGTTGCGCTACGGCTTTCGGTGTTGCACCAGGGCGCGGATCGTCGGCGTGTCGCCGCCCTGTGT 
ACACACTCGACGCCCAGGATGCACACTCGGGCCGAGACGCCGAGACGCCGAGACGCCGAGACGCCGAG 
ACGCCGGGACGCCGAGGCGCCGAGGCGCCGGGACGACTCAGAACGTGCTGGTGGGTCGCACCTT 
>Contigl6_6633 

CGCTCAACCACACCACCGGCAACGTCCGCCGCATCGCCGAGGTGATGGTCGCGCACGCCGAATCCGGT 
GTGCACCAATGGCTCGACGCCACGCTGCTGGCCGGGGCGGCGCTGGCGGGGCTGGGTGTGCTGGTGGC 
GGTGCTGGGCGGCCTGGCCGGTGCGGCTAGCCGAAGGTGAACGAGAAGACCTGCAGCCCTGGGC 
>paratb_6695 

CCGAGGCGTTCGTGCCCGACTTCTCCGATGACGACGACGCCGCCGACACCGGCACCCAGTCGTGGGCG 
CCGGACTTCGACGACGACGCCGAGGACGACGACGCCGAGGCGGCCGAGCCCGCGGCCGAGCGGGAGCC 
GGAGCCGGAGCCCGAACCGGAGCCGGAGCCGGCCGGGTTCGCCGGCCCGGTGCCGCCGGTCGCC 
>paratb_6773 

GCTTCTTTTTCGCCGGCCCGTTGTCGGGGTTCGGCGCGGTGGCCAGCCGCTCGGTGGGCCCGGCGGGC 
GGGGTGGGCGGCGGCGGGTAGCCGGGCTGCTGCATCTGGGGCCGCGGCGCGCCGAATCGTTCGGTCTG 
GCCGGGGGGCGGGGGAGCGGGCGCCGGCGGCGGTGGCGGCACCTGACCGGGCGCCTGACCTGGG 
>paratb_6892 

CGGTTCGGCGGCCGGGCGGGCTGGGGCGCGGGCTGGGCGTTGCCGCCCCGCGGCGGGCTCCCCGTCGC 
CCGTCGCCTGTCGCCCCCGCGAGCGTGAAGTTAGTTTCACGCTCGGCGCCCAGCGTGAAGCTAACTTC 
ACGCTCGGCGCTTGGCTCACACCGCGATAGGCCCTCGGCTTGTGAGGAGGGTCGGCGCCTTCAG 
>Contigl6_6893 

GTAGCGGTGATGATGTTGAAGCTAAACCAATCGGGCGGAATTCCCTGGCGCAGCGCACCGTCGAGCTC 
TTCGAAACTGAGCCGCATCAGATGTGATGCTGCGACGGCGTCGTGCTCGGGCATCCAACCTCTGTCAA 
TTGGTTCACCGTCGACGGTAATGCTGACCCGCCCGGGATAATTCACCGGATCAGGCTTCGTAAG 
>paratb_6894 

AGTTATCCCCGGATGCAAGCCCTCTTGATACCAGCGATAGCTTGGTGAATCGGTATATCTCCCCGGCC 
ACGCTTCTTGGCTGATTAGAAATAGCATGTACTTCTCGGCATCGTCGAATCGCCTGAACATCCATAAG 
TTCTTTCGCGAACCGCGAGATTCCTGGTCGATGTAGTATCCGTCTTCACCGAGAACAAGAAAGT 
>paratb_6895 

AGGAAAGTTCGTAGTCGTCAAGGAAGCGAAGGGTTTCATTGTCGGTCATCGTCGGTGGCCGGGGCGCC 
CAGTCTGGAGTATGACTCGAGTTGTCGACCTTGGCACCGCTGTGCGGCAAAGGCTTGCGCATTCTGCG 
CAGGTAGGTTGCTTGCCATGAGTACCACGACTTCACGATCCGGTGTAATTCTGGAGGAAACTCC 
>Contigl6_6896 

TTCAGATTAATAGGGAGATCGATCATCCTTCTTCCTGTATTCATTAAAGGAGTGCCAGTAGCAGGAGT 
CGAGGTCGGGTGGCCACACCACGGCGCGGCGATGGTATTCGCCGCCGCGGCCGGCGCGCCGCGAGTGT 
AAGTCAGGTTCACACTCGGCGCCCACCGTGAAACCAGCTTCACACTCGCCGCTGGTGGGGTGGC 
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>Contigl6_6897 

GTTGGATTGCCCAGTTCGTAGGGGACGACCCAGCCCGATCGCACCCGACGGATACAAGGAAGGTTGGC 
AAGCTGTCGTTTGCGGTTGTGTGGCGCCTGGCACGGGGAGATTCTGGTGCCAAAAATGGTCTCTATGT 
AACGGTGAATACCTAGAAGCAGCATTCTGGCAATAAGTAAAAGTGCAAGCCTTCCGTGACGGGT 

>paratb_6899 

TTACCTGCGATCATTTTGCTCATTTGGCGCTCCTTTAGTGATCCTCAGACGATCAACCTGCTCCTCGC 
GCACACCGGGGCTCGCGCGAAGAAAGTCCTGCTAAGTCTCTGTGTCCAAGCCCAGCGCTTTGCGATCC 
AGGACAATCCAATCATAGGCGTCATTGACTATCTGCACACCTTTGATTTCTGGCGATATTCGGA 

>paratb 6900 

TCATTTTCTTAATTTCGGACCACCGCATCCCCCCATATCTTATATCGGGGCGTACCCTACTGGTGTAC 
GCACGTAATACAGAGCCTAAATGTTTCACGTGGAATGTAGGCATTATCGGCTGGCCGTCAGCGCTTTG 
TATTTTGCTTAGTTCTAGAAATAGTTCTCTATCGCCTATCGTGGACCCGAGCGATGCCGGTAAT 

>paratb_6901 

TCTGATGCGTTCGATTTTACCGTGCTACTGATGAGCTCTTCGAGTGACTCCGTTGACCCTTCCTGTTC 
TCGGCTCGCTGGACAGCCATTATGGCCCAACGAAGCTGGATCGATGTCGTTAAGGATATCGGGAATCT 
CACTTTTTAGGATTGCAACGCACTGCGATTGCCGGTTCCATAACACTACCCAGTCGAGAGATGG 

>paratb_6902 

CATTTTGACCGCTGCGGCAAGAGCATCTCTGAAGGTGCTGCCTGCAAACCGTTGATGCTCGGATAAGT 
GCGGATGTGACTTTGAAGTAAACAGCATCATCGCATGAGTGCCGTCCGCGAGTCGCGCAAGAGGAGTG 
GATCGCACCTCTCTGCCGTCGTGTTGTTCCTGACGATATGGGAAGAAGACTTCGGCGAAAGTGA 

>paratb_ 6903 

TTGCACGAAAAAGATGTTTGCGCGATAACGACGAACCGTCGGTAGCGGCGATCGCCACTAGCCGCTCG 
ATGTCGTCCTCAGTCATTATGGATGCTCATTTCAATATAGTGTGAACGTATTATCAGTTTCGCCAAAC 
ATTCCCTCGACATCGTATACCAGCCCTGTCGGGCACGTTTCGTCGAATGTGCAGACCGCAAGGT 

>paratb 6904 

GAACGTCGCCCATTCCCTTACGTTTCAATTCGCTAATACGTGTGGGAACTATCACCGTTTGCGGGTTA 
TCGGGAGACGGCGCGGGGGCGGTGACGGTTTGGCACCCGGTCGAGTGCGACCGTGGCGGCTCTTATGG 
TCGCCAACGCGGGATCTCAGCCGTGACGCTCTCGGGGATGTCCTCCAGGAGAGTGGTGGTCAGT 

>paratb 6905 

TCATCGAATGACAGCGCAAGGACTTCCATCCTGGGTTGGTCTTCGGGGAATGCGTATCCGTAGGAGCT 
GCGGTCTTCTTCGAATGTGTAGCGTTTCAGATGTTCCTCGATAAAGCCATCCTGGGGAGTGGGGGATT 
CGGTCTTCATGAAACTTATGGCTTGCCGATCCGCGGGTTCAACTAGTATGCGCGGGCTGGGGCC 

>paratb_6910 

TCCCACCATTTATTCAAAATTTCTTGCGCGGTCATTCCCGCATAAGGGCTATTCGCCCCGGCTGATTC 
GGCAAGTTCTCGAGGGCAGCCGTGCTCTATGAGATCCTTGACGAGTTTCTCAGGTGATTCCGCGAGCG 
CAAGTTGCGCCTGGTGCCAAGGCGGTAAATCCGATGGGGTGGGGATCTCTGGCGGATGTCCGTC 

>paratb_6911 

GGCGGGTTCATCGGGAGGCGCGCCGTCGTGTGGCGGGTGCGATCCGGGCGGTCGATCGCCGTCGCCAG 
GCGGGTGATGACCGCCAGGTTGATGCGGCCCGCTGCCATCGGCCAGGGGATGTCCGTCGCCGGGTCCA 
TGGGGACCGCCATCACCAGGATGGTATGGCCCATCTCCGCCGCCGGGCACGTGGGGAGCGCCAT 

>paratb 6912 

CATGCGGCGGCTCGACGGGATGAGCGCCCGGCTCCCCGCCATGAGGCACATCACCTAGACCGGAAGGT 
GTTTCGGCAGGCGCGCCGCCGCCCATCGGGACCGAGGACGCCGATGGAACGGGCGCCGCCGCCGCGGC 
CGCGGGTGCTGGAGCGGACGCAGGCGCCGCCGCAGCCGCGGGTACCGCCGCAGCGGGAGCCGGC 

>Contigl6_6987 

GGTCCGCATGTTCCGGCGCGCCCACCGCGTGCCGCGCGGCAAAACGCGCAGTCGCGCTTGACTTCTGG 
CGCGGCGGCGGCCGCCTCCGGTCCCGCCGCCGCACCGGGGCCCCGGCCGTCGTCGCCGCCGCTGGCGC 
GCCCCGATGCCGGCGCTGATCGCGGCGGCGCGTGGGGATGCAATCTCGAAGGTTTCAACCCTGG 

>paratb_7088 

CGGCACGTCGACCGTGCCGCCGAAACGGACCGTCTGGACGGCGTCGAACCCGACGAAGGCGAGCACCA 
AAAGCAGGTAGGGGACGTTGAGCGCCAACCGAAGCCGGGCCGCCCGGGCCGGGTCGAACCGGGCGCCG 
CCCGCCCGCCAGGAACCGGCCACCGCGAGCGCGGCCAGCGCCAGCGCCGTCACCGCGACCAGGA 

Figure 6-40 



WO 2004/074310 PCT/IB 2003/006509 



52 /106 

>Contigl6_7089 

CCGTGAACACGATCGGGTTGCTGTCCGGGATGCCGACGCCGTU^GTAGAGGTTCCACGGCAGCAACACC 
GCGGCGAGCAGCAGCGCCACCGCGGTCAGGTCGGCGGCGACGCGCCGGCCGGTGGTCGCCGGGCCGGG 
CGGCGGCGTGGCGCCGGTGGCGTGCGACCGGATGATGCGGCGCGCCGCCGGTTGCCGGGGCTGG 
>paratb_7113 

CCGGCGTGGGTGGCGAATCGCTCCGGGCCGACGTCCAGCCGCTGCCGCACCCCGAGGTTCAGCCGCGG 
CAGCAGGAACGCCGCCGCCACCAACGCCGCCCCGACCGCGGCCGCCACCGCGTCCCGCCGAGCGATTC 
TCACGGAGCAACAG.CCTATTGTTCGCCGCCCCCGGCGAATCGGCGCACCAACGCCGCCCGGTCC 
>paratb_7181 ' 

CCGGCCCGGTGCAGTTCGACATCCCGCTGCGTGAGCCGCTGGTGCCCGATCCCGAGCCGCACGGCGCC 
CCGACCCCGGCCGGCCCGCCCCGGGCGGCCGGGCCCGTGTGACCTATACCCCGCCGGTCAGCTTCGAC 
CAGCCGCTGGACATCGATCTGTCACCGGACACCGTCGTCATCGCCGGCCACGGCGCCGGCACGC 
>Contigl6J7254 

ACGCTGGTGGCCGGACCCCACGTGTCGTCGTTGGGTACCGTCATCGTCAACCTCCGAAAGTCGCCTGG 
ATGCGGTGCAACCCGTTGTGGTCCTGATGCACCCGCGCAGAGCCCAAGGTATCGGGCCGCAATCCCGA 
ATGGGCCTTGTGGCGGACGGGGCCGGCGTCACCGTATTCGTTGCATGACCTCCAAACCCGAAGA 
>Contigl6J7363 

ACCTGTTCGTCGCCGCGCAGCGGCGGTAGACCAGAAGGCCTAGCCTTTCGGCAGGGTGAAAGCCGAGC 
GCGCCGCCACCGACGCGATGTGGCGGGTCAGCATGGCTTCGGGAACCAGTGCGGTGGCCCGGATTGCG 
GCAGCGCTCAGCACCGCCGGGCGCAGGTTGACCACCCTGCCCAACAGCGCGGATTCTCCGACGA 
>paratb_7364 

TGCGCCGGACGCGGCGCCGGCGGAACGCGGCGAACCGGGCGAACGCGGTGGGCAGGTCGTCCGCCTGG 
TCGACGCACGCGGCCAGCACCGCGGCGTCCTCGAGCCCCTGGCAACCGCCCTGACCCAGGTGCGGGCG 
CATCGGATGAGCCGCGTCGCCGACCACCACGACGGGCCCGCGCGCCCAGGTCCGGGCGGGGGTG 
>paratb_7365 

CGGTCGTAAAGGTCGTTGCGCAGCACCTCGTCGCGGGCCGTCGCTGCCAGCATCCTCGGAATCGGTTC 
GGGCCAATTGGCGAATCTTGCTTGCAGATAGGGCAATTCGCCGCCAGGCGAGAGCTGCCCTTCCGAAG 
CGCGCTCGGTGGCGAACCAATACAGGCGATCCGCACCCATCGGCACATGGCCGGTTTCGACGCC • 
>Contigl6_7366 

GGGACCAAGTGTCTCGCCGGCCAACTCGGGGTCCATCGCAGGTCGCCACACCGCGCCATGCGGTGTAG 
CCGACGTACCGGTCGGCGAGCGGGCCGTTGAGGTGGCGGGCCACCACCGAGCGGGTCCCGTCGGCCCC 
GATCACCGCATCGGTTGTGCGGTCGTTGCCGTCTGACAGCCGGACCCGCACGCCGTCGGCCGCG 
>Contigl6_7367 

CGCGTGAGTTTGATAGCGGAGAGCCCGTATTCGATGGTTTCGGGTGCCAGCGCGCCGGTCAGGATGTC 
GCGCAGTGCCGAGCGTTGCACGATCACCAACGGTTCGCCGAGCGCCTTGATCAACCGCTCGGGGGCCG 
GCCGACGCAGCCACGAGCCGTCTCGCCAACGCAACGCGCCCGCCGTGATGCGGCCGCCGGCATC 
>paratb_7562 

CGGGCACCCGGTAGCGCGGGCTGCCGATGATCCTGCCGACCCGCACCGCGTTGTCGATGATCACCTCG 
CGCGGCGAGTCGGGCGGCGGCCCCTTCAGCAGCGCCAGCAGCGCCCGCGGCGCCGGCGGCGGCAGCAG 
CGCGGAATTGTTGCTGGAGAAGATGACCGCCAGGGTTTTGGTGCGCTGGCGGAACCGGGCGGCG 
>paratb_7592 

GGAAAAGCCGTCCCGCCAAGTGAATTCGATCGACCTGCACGGCTACCAGGTGGCCACGGTGCTGGCCC 
GCCTGCACGCGCCGGCCGCCCCGGCCGGCGCCGCCGCGCTCGCGCCGCACGCCGAGGCCGCCCAGCCG 
CTCTACGCGCGCTACTGGCTGCACAACCGGGGCCCCGCGCCGCTCGGCGGGCTGCCCGCCGTCG 
>Contigl6_7731 

GAGGGACAACTACCGCAAAATCCTAGTGCAGGCCGCGCCGCCGGCGCATTATTTCTCCGAGAGTCGAT 
GCCACCCCCGGCCCGGCCGGCCCGGCCCGGGTGGCGACGCCCGCGTACGCGCCGGCCGGTTCCCCGTC 
CCCCGTGCAGCCGGCGGCTTCGTCGGCGCCGGCGCCGGCCGGCACGCCCGCGGCGGCCGCGCAG 
>paratbJ7762 

GAAAAGTCTTACCGGCAAACAGGATTCATTGATGTGCAGCAGCCCGCCGATCAGCGCGGCCGACCGGC 
CCACCTCGTTGGTCTGCGGTGGGCGGTCCAGCGCCGCGCGCAGCGCGGCGGCGTGCTCGGCCGCGGCG 
GCCAGGATCGGCGGCCACGCCGCCCCGGCGTCCCAGCTGCCGCCGGTGCTGGGATACCAGCGGC 
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>Contigl6 7974 

TCCCGGCTCGACCACGACGAAGTGGCCGCCATCGACGAGGCCGGCCCCGCCCCGCAGCTGTCCGCCGA 
CCTGTTGCCGTCCCTGCTGACCGCGGTGCGCCGGCGGCGCCGGCGCGGCCGGGTGGCGACCTGGGTGG 
CATCGGCTGCCGCGGCGGCGGTGCTGGCCATCGGCGTGTTCGTCGGCCTCGAGGGGTGGTCGTC 

>Contigl6 8146 

CGGCGAGCGTCAGCGCGACAAGGCAGAACGCGGCTCCGCGCACCGCGACGTCCCGGGCGCGCGAATCA 
CGGGCGGGCGCCGGCGGCGGGGCCGCGATCGGCACCGGCGCGGCTCTGGGGGCGGGCGGCGGCGCGCC 
CGTCTCCGCGCTGACCGCGGCGAGCGGGTCGACGGTGCCGTGCCCGACCAGGGGATCCCACCCG 

>paratb 8196 

TACCTGCGCCACCTGAGCAAGGCCAGCACGCTGCGCCTGGACGGGCTGACCGTGGTGGTCGACTGCGC 
GCACGGCGCGGCCTCCGCCGTGGCCCCGCGCGCCTACCGCGCGGCCGGCGCGCGGGTGATCGCGATCA 
ACGCCGACCCCAACGGGCTCAACATCAACGACAACTGCGGGTCGACGCATCTGGATTCGCTGCG 

>Contigl6 8208 

GGGATGACGCTGACGAGACGGCCGCCGACGAACCCGCCGCGCCGGATCGCCCCGCGCCCGCCGGCGAG 
GCCGAACCGAACGGCGAGCCCGCTCCGAGCGGCGAGGCCCCGCCCACCGGTGAGCCGGCCCAACCCGT 
CGCGGCCACACCGCCGGCCGCGCCGCCACCGGGCGCGCCGCCACCGGGCGCGCCGCCGCCGGCC 

>Contigl6 8240 

CGTCGAGCTGAACTTCACCGCGATCGGGCATTTCACCTCGATCCTGATCGGCCTGTGCTTCTACCCGA 
TGACCCGCGCCAAGGGCGGGCGGCAGCTCAGCCCGGCGCGGCTGCGCGCCATGCTGCGCCGGCGCGTG 
GCGCCGCCGGCCCGGCCCGACGTCGACTCCGGCCGGTAACGACGACTCCGGCCGGTAACCAAAG 

>paratb 8291 

AGCCGGCCGAGGAGGCCGACGACCACGGCCACGGACATCACCATCACTAGGTCTGCCGAGCAGACGCA 
AAAGCCCCCGACACGCCCTGCGTGCGGGGGCTTTTGCGTCTTCTCGTTCCCTACGGCGGACGTTTAGT 
CTCGCGGCATGGATCGCATCTGGCAGTGGGTGTGGGATCGGCACGGCGCGAAGTATCCCTGGGT 

>paratb 8292 

CATCTGGGCATTCGGGTTCACATCGATGTTCGTGACCTATGCCCTTTGGTCGCTGGTCATCACTTGTT 
ACGAGAGATCGAGTCACTATCTCGAAGCGGTCGTCGTCACCGGTGTGGGCGTTGTATTGCAGTCATTA 
GTGGTGCTGCCTGTTCGGCGACGATTTCGCTTGATGCGGCCGGTGTCGGCCAGTGACCAGGTCG 

>paratb 8293 

ATCGATTCCAGGCGCTCAACGAAACGTACGTGTGGAGTCGGACAGCGCGCATCAGACAGTTGTGGTTT 
GTACCCATTTGGGCTGCAACGTTTTTCGCGATTGTCAGTGTGCTCGCCGGAGCTCATGGGATGCGGGT 
CGTCGAGTACGTGATCGTGGGTGGCGCTATGGGAATCGTCACGACACTGATCAGTTTGCACACC 

>paratb 8294 

TTCATGGAGGGATCATTACGCCCGGTGAGAGCAGCGCTGGCGGGGGATTCGGGCATCGGCGACGCTTT 
ACCGCGCTCCCGCCCGACCTTCGCCTGGTGGTTGGAAGTCTCGATGCTCAGCGCTCTGTGCAACTTCA 
CAACCGCGGGCATGATGGTCGGAGCCCTGCTCGGCCGGGTCAGCGATTCCCCGCTGCTGCCCCT 

>paratb 8295 

CTTGATCGCCTGCGTGGCGACGGCGGCACTCGCGGCGCCGGTCACCGTGGGTGCCATTGTCTCACCGG 
CATTGCATCCGATCCGTGACCTCGCCGAGGGCACTGAACGCGTTGCGGCAGGCGATTACACCCGTCGC 
GTGCCGGTGGTCCAGGACGACGATCTCGGCGCGCTGACGGCGTCCTTCAATCGGATGCAGGCGG 

>paratb 8296 

GATTGACTGAGCGACAACGGCTGCAGGCGGCTTTCGGCACTTACGTCGACCCGGCTCTGGCGGCCCGA 
CTGCTCGAGCAGGGCGATGACGTGTTCACCGGCGAGCGCCGCGAGGTCACCGTGATGTTCGTCGACGT 
CCGCGATTTCACGCCGTTCGCCGAGGCCAATAGCGCCGAGGACACCGTCGCGCGTCTCAACGCT 

>paratb 8297 

CTGTTTGAGATCGTCGTGCCTGCGGTCGTCGACGGCGGCGGGCATGTGAACAAATTCCTGGGAGACGG 
CGCACTGGCGGTGTTTGGTGCCCCGAATGATCTTGCGGATCATGCGGATGCGGCGGTGAGCGCAGCGC 
TGCTGATTCATCGCCTCGTCGCTAAGCGTTTCGGCGGTGTGCTTCGAATCGGCATCGGGATCAA 

>paratb 8298 

CACCGGTGTGGTGATCGCCGGAACCATCGGCGGCGGCGGCAAACTTGAGTTCACCCTCATTGGTGACG 
CCGTCAACGTTGCGGCCCGCGTCGAGCAACTCACCAAGACGACCGGTGACGCGATCCTTGTTACTCAG 
CAAACCGTAGACGCCTTGGTTTCTCGACCGCCCGGACTGAGCGACAGGGGTACTCACGCCCTGA 
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>paratb_8299 

AGGGCAAGTCAGCCCCCACAGCGGTTTTCGGCCTCGACCCAGCCGTCACGCCTTCGCATCGCCTCGGC 
TGAATGCCGAACGCTCGCCACCCAGTGGGATGGCATGGTTTACATTCAGCACTGTAGATCCTTGGATC 
TCGATCGATTGCGTATCGCTTCCCGGTCCATTCCACGGCGCTTTGCGCGCCGAGCAGATCGGGT 
>paratb_8300 

ATCTGACGAGCCGAAGGGGTGGTACTTCGCCGTGGTGTCCTCGTCGTCTTCGGTGGACGACAGCGGTC 
GCGCGACAGTCCGACAGGTGACTCTAGCCGTGCTAGACGGGTGATCGTGTTGCATCGGAGTCGGTCTT 
GGCGACGTCCGCGAATACGGTTACCTGATCTGTGCCGCGATCGAGTTGAGGCCGATGTGCGACG 
>paratb_8301 

AGATCTGTTGTACTGCTTCGGTTCTCCGTCGATTCTGTATCGATGGCCCCGTCATTCGACTGCTTCTG 
AGCGCCGAGGGCACCCGAGAATCACAAGCCGCAGCCGGTACCTGGACACCGTTCTCGAAGCCTTCGCC 
CTGGGTCTCGGTCGTCGCGCTTTACAGGCTGAGGAGAACCCGTGACCCGTCCGGACGCTTGACG 
>paratb_8302 

GACACTTCCAGCTCACCCCCAGTCGCTTCCACGTACTTGCGGAGAGTGTCGACCCGGCTCGTGCCCAG 
ATCGCCATGTTCCATCTGCGAGACGCGGTTCTGCCCGACGCCAATAGCCGCAGCGAGAGTCGTCTGCG 
TGTAGCCGGCAGCCTCGCGCAGTTCGCGGAGACGGTACTGGGCAACCTCGCGGTCCATCTCCGC 
>paratb_8303 

CTTGATCGCGTCGATACGGGTCCGGTTGCCGGGACGGCGACGGCGCATGTCATCAAGATTGGTCATCG 
TTTCTTTCCCTTCCTTGGTTTCCGATTGGTGGCTTTGGCTGCTGCCTTGTGTAAACGCTTTTGGTGAG 
CATCGAAGAGCTCGTCGGCAATGGGAATGTGCTTGGCATACCACTTGGACCAATTGCCCGCCTT 
>paratb_8304 

GTCTCCAGCGATCAACATGATCGCCCGCGACCGGGTATCGAAGGCGAATAGCACGCGAATGTGGGCTC 
CAGCTTTCGTGGGGCGCGGACGGAGCTCCTTCATGTTCGGGTGCCTTGACCCTTCAAGGGTGTCCACA 
AACGGCCGCCGGGTAATTGGACCGTGTTCCTCCAACTGCTCGAGCGCTGCTATCAAGTTGTCGT 
>paratbJ3305 

ACTCCTCGTCATCGAGGGCATCCATCCAGGCTTCGATGAGAGTCAGGTCAACCTCCCATTTCCGCACT 
ACCGCATGATATCAGCTAGGGGTGATGTCTCGAGTGTCCGGGTCCCCAACCGCCCATGGTCGGACGAC 
TTGAACCGATCACCATCCCGGTGCGGATTGACCTGCGTTTCACACGGCGGCGCGACGCCGGTTT 
>paratb_8306 

TGAAGGAGTTGCATAAGTCGCGACGCGATTCCTCCACGCCTTGTCCGACGCTGCGGTTATGCTGACCC 
AGCCTGTAGATAGGTCAGCTAAGTAGCAAGGGGACTTCATGACGCAGCCAACAGCGGGTTGGTATCCC 
GATCCATCTAATCCGAGCCGCCAGCGGTACTTCGACGGCACAGCGTGGACCGAAAGTTATGCGC 
>paratb_8307 

CATTTCCCGCGCCGCCACCCGGCGTTGGCCAGCCCGTGAAGCCCAGCCGCCAGAAGAAGTCCGATAAG 
AAGTGGATCCTAGGCGCCGGAGCCGTAGTGGTGGTCCTGATTGCCATCGCCAGCGGCGGCAACGACGG 
CGACAAGAAGACCGTCGCGGAGTCGAACACGGCAGCGTCGGTCCCCTCAAGGGCAAGCGCGCCG 
>paratb_8308 

ACGAAGCCAAAGCATGTAGGGCCTGCCGTCGCCCCCGCTGGGTCCCCGGTGCGAGACGGTAAGTTCGA 
GTTTCAAGTGCTTGGTGTCGATCGCTCGGCCACTAAGGAAGGGGTCTTCAGTTTGCAGCAAGCCAAGG 
GCGAGTTTTTCGTCGTGAAGCTCCGCGTGACGAACATCGGCGACAAGTCCCAAAGCTTCTCTGC 
>paratb_8309 

T TCCAAC CAAAAAC T GAT CAT C GAC GGCAAGAAGT T T GAC GC GACGACCT C GC T CAGCGACAAC ACCT 
GGATGGAAGACATCAACCCTGGCCTCGGTATGGATGGGAGCGTCTCGTTCGACATCCCGCCGGGCGCG 
GTGCCGGAAGCGATAGAGTTCCATGACTCGATGTTCTCGGGCGGGGCTCGTGTAGCTCTGTAGC 
>Contigl6_84 61 

GGCAGGGCCGGCGATTTCCGCCGGAACGGCGGCGCGCCCGCGGGTCGGCCGGGAGCGCGCAGGCCCGT 
CGTCTTTGGGACTATTAGTCTCTATGCTGGCAGGGCGGTCGCGGCCGGCCGCGCCGCGCGGGCGCGCG 
GGCATGCCACCATGAGGCATGACCGGGCCGCAAGGTAACGGAAATTCGAGCAGCAACAAGGCGG 
>paratb_8619 

GCCGAGCGCGCCGGTGACGCTGGACAGCATCTGCTGCAGCATCTGCATCTCTTGCGAGCCGTTGGCCT 
CGTTGGCCGGGAACTTCGCGGCGGCGTCGGCGGCACGGGCCTTGCGGTCCGCGTCGGCGGCGGCGGCG 
TCGGCGGCGTCCTTGGGGACGTTGGCGTTGCCGGCCCCGCCGACCATGCCCTGCCCGGCGTCGG 
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>paratb_8628 

CCGCCCCACCCACTCCTGGCCCACCCGCCGACGGCGGCACGACGCCTGCGTCCGTGTGTGGTCGTCCG 
GGGAAGCCGGCAGCCCCGACCCCTGGACTTCCGTTCGAGAGCGCTTGATCACTTCCGCTGGAGTGCGG 
CTCGCTCGGCATACCACCACCGACTCCCGGTCCGGTAGAGGATTTGCCCTGGCCTAAATGGAGA 

>paratb 8 632 

CATCGCAATATCCTTAGCGATCACATCATCGAGCGCAGCCTGATAATTAGCATCGCTGGCGACTGCAC 
TGTTGTTGTTTGCAGTGACCGTTCCATACGCTGCCGCCAATGCTTTCGCGGCATCGCGACGATCGGCA 
TCAAGTGCGAGGTTGTCAGCAGGCATGTTGAGCAGGAGGGCACCGTTAGTATCGGCGATCCGCG 

>paratb_8633 

CTAGCGCACGATCGTTGGCATTAGTGTCGGTCGCTACTGCCTGCGCCACTAACCTATAGGTGTCGCAT 
AGGTGCTTTTGCGCAGCTGCAGTTTCGCTGAGGGTGTATTTCGGCAATGTGGTCGCCGCGGGCAATCT 
TGTAGCGGGGCGAATAAGAGCGATTGCCAGTGCGCCAGCGGCGACTGCGGCCGTCACGGCTAGG 

>paratb 8634 

GCAATCGCCAGCCATGGCCGCGGGCGTCGCGCCGGCTGCCAAGGATAGGACGGTGGCCGACTACCCAC 
GGGCGGATGGACGCTTGGCCCCTCACCAACGCCAGCAGGTAGGTCGCCTACCATGTGCCCTCCTACTA 
GTCAGAACGCGCCTGACGTGCCATCACCGCTACCTCTCAATAGTGAGGCAGGCGGCGGGACGAC 

>paratb_8635 

AGCAATTCACCGTGCGGTACTGTGCCGTGCTAGCCCAACTCCCCACCCATATCCCCACCCTGCGCACT 
CTGCCAGTCAAGCGTTCCTCGCAGCAGCGGGTGGCTCATATGCGCCCAAGGCGTATCTCCGAAAGGCT 
GGGACACCTGCCGTGCGGGTTTACCTATAAGGTTGCTCAGCTGCCTCCGCAGACCGTCTTCATT 

>paratb_8636 

GCAGCGTTCTTGTTATTGGCATTGTCCAGCGCAGATTGCCAGGCGGGATCATCGCTACCCGTCGCCAC 
GCTGGATGTTGCTGCCACATTGCTATACGACTCAGCCAGGGCAAGCGCAGCAGCGCGATCACCGGGGG 
CAATTGCCGGATTTGCGTTTACTGCTTCTTCCAGCATCACGGCTCCGTTTACCGTCGCCAGGTT 

>Contigl6 8667 

GGCGCCAAATCGGAGATCCGGGTGGTCAGGATCCGCCCGGTACCCGGGCAGGGAGTGGTCCGTGTCTC 
GCAGTGGATCGAACAACGCGATGTGACGAGTTCCCTCACTGGAAATCGGGACCTTGGTAACAATCGTG 
GGGCCGATCAACATTTTGACCCCGAGGACACCAAAGTAACGACCTACATCGACTACGAAAACGG 

>paratb_8668 

GCTCGTGATCCTGCGTCAGAATCCCTCCGTCGAGGAGACTCCCACCGGGGCGCCGGGTACGGTCAAGG 
TCGGCACGCCGAAAGGCAGCGTGACTCAGTTAGCTGACGGGTCGGTTCGGATCAAATACGACGCGGGC 
AATCCCTTCGCGCCAAGCATTACCGCTGATACGAACGGCCCGTTTGCGGGCCACACCATCACTG 

>paratb 8669 

TAAACGGTGACCTAGCATTCACCCCGGGACCGGAAGGCGTCCACGTGAATGGCACGCGCACTGATTAT 
CCCTCCCTCGAGGCTTATCAGGACTTTCCAGGTGGCAGTACCCGCACGTTACTAATCGACCCAGCGCA 
GTCAACTAGCTCGGTGGGACCGATGTTCAACCTTCCGTTCCACCACGACGTCGGCCCATTGGGT 

>paratb_8 670 

GGTAGAGCATTCGCGCCGTTTGACAGTGGGGGTTGGAACCTCAAATACGACGTGCCAGCGCCGCTGCC 
CGCGACGGAGTTCGGCCCGGTTACCCGTGCCCCGTCGATTCCTCTGCTGCCAAGCGGAGTAGAGGTCC 
GGCCTGATCGCTTACTGACAGGAAAGCTACTCCGATGCCTTCGTTCACCCGCGCAACACCACTC 

>Contigl6 8671 

GACGCCGGCGCCTGGCGCACAGCAACCTGGTCGGCACCCCTTGTCGTCCAACTGATATTGGCAATGCT 
GCTTGTCGCCATGTGGTTGCTGGGCAAGTGGCCGTTCGAAACGCATAGTGCGTACGCCGGTGAACGAA 
CATGGATGCTGACCTCGACCGTCATTACGACTTTGGTGGCGCTGTTAATCGGCGTCGCGTTCCT 

>paratb_8672 

GAGGTCCCCGTCACCACGTAATCGTGGTCTTGGGGTCAGCATTGCAAGCTGCTCGGTGGTCGTGCTCG 
CCGGCGGAACGCTTTTCGCTTACATATTCCTGCGCTAAAGGCCACCGATGACAGACAAACGTTTTGTG 
GGCGAACCAAGCGATCGATACGGGCCACTGACTTTCGCCATAGCTATAGTCCACGTCTTTGTGG 

>paratb_8673 

TCGATCTCATCACCTGGATCATCGTCGTGCCGATGTGGCCCTTCGTCGTCTTCGTTCTTCCGATAACG 
CTGGCATACATCGCTGTCGGCGCCATTATTGCGAGGGCACCGGGCAGATGGGGGCAGGTAGGCCGCGG 
GATGATGATTGGCAGCCTGTCAGGACCAATCTCAATTCTGATTTTCATTCCCGCTTTTATTGTC 
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>Contigl6_8744 

CGGATAGGTGGTGTGGAGGATCCGCATCGCGCGCTCGGCCGCCGCGCCGATCGGGGTGTCGAATTCGT 
CCGCTGTTTCACGTGAAACATTGGCCGGCGGCGAGGTCGACGCGGCGGCGGATGACGGCGGCGCCGTG 
GCCGCGGTCGGCGGCGGCGCCGGGGATCCAACCGCCGACGCCCCCCGCGTGCCCGACGGGGCCC 
>paratb_88 60 

CGGCTGCCGCCCGGGTGGTGGGGCTGGACGGAATGGCCGCCGGTGACGCCCGCCCGGGCGGCGGGGAC 
TGGCTCGGCCGCGGCGGCCGGCGACCGGCGCGCACCGCGGCGACGGCGTCGGCGAACGGCCCCCCGCT 
GCGGTAGCGCATCGCCGGGTTCTTCACAGGGTGATCTCGATGAGCTCGCGCACGTTGGGTGGCA 
>Contigl6_8927 

CGGAATTCAATCTGGATAACCCGCTGAACTACATGCCGCCCGAGTTGCGAGCGCTGTCCGAACAACAT 
TTGACCGGCAGCGGCGAAACCGTCCTCGGCCCATTCAAAAATCCGTCAGGGGGACCGTCGTATATCGA 
GCCCGCTCAGCAGCGAGGTGCGAGCTATTTCGATATAGGGGATGCATGG7VACGCGTCAACCCCG 
>paratb_8935 

T T C AC C AC AGAGACTC AC GCGAT GGCC CTCT ACAT CAGT AC C GACAC GC C GC C AC TAT T T AC AC C ACG 
CCCCGGCACGTTCCCCCATAAAGCTGTCAACTTCAATCGATAGGGTTCTGGACAACACGTATACCGCC 
GCGGAACTCCGCTATCTAAAGGCTCATGGCTACCAAGTCGTCGACGGCTATACCCTAGTTCCAC 
>paratb_8936 

CCAAGATCGGAGGTTAGCGCGGATGAAAGCGCTCCTTGAATTTATCGTTCAATACTGTGGCTTCCTCT 
ACCTCAACCCCGGCTACAGAATCACGAACTCGGCCACCCGAGGCTTGGCCGACATCGACGCATCGATT 
ACGTTCACCGGCGAGGAGATCGGGTGGCAGATCATTAATGATCGCGGGCTCATCTACTTTGCTG 
>paratb_8937 

CGGCGCCGTCACAAGGTGTGTCCGACGATTCGTATGCACTTTCCCTTATTCGTCAATACCTAGAAGGC 
GGCGAGGATGTCGGTGCTGGCCCC GCGAT CGACGAGGCGAGCTGGTT GAG CGCAAACTTGAGCCGGAT 
CGAGCGGCTATTTACCGATGAATCGAACGCTGCGCGCGTCTGCGACGAACTTGCCGATCTACGA 
>paratb_8938 

CGCTCCAATTCATTCAAAAAATGGGGATGGCCCAAACCGGAGGAAACCGACTAGCGGCAAATCCTAGA 
CCAGTGGAGTCCGCGGCCGATAATGCAGAGCTTGCTACGGTGCCTTTTACGTACTTCGACTTCCTGTA 
TTTAGACGCTCGATATCGCCTCGCGGATTCGACGACATCCGGAAGTCCGACGAGCAAATCTTCA 
>paratb_8939 

TTGACTTTGACTGGCCCGGTTGTCAGTTGGGAGCTGATTAATGACAGGGGCCAGTTCGGATGATGAAA 
CGAATGCGGTATCGCCGGACGAGACCATTGCATGGATCCGAAGCAACTTGAGCCGCATCGAGCAATTC 
TTCACCGCGGCCAAGCGGAGCATTCGTGTGAGCAACTCATTGATCTCGCAAAGGCCCTTGCAAC 
>Contigl6_8 940 

AAAGTACTTCGGCTCATCACAGGAGTGAAGCTGCTGCCGAACGGCGACCAGGGGCTGGCGGTGAAAGA 
GCGTTCATTATGCGGCTGTACCTAACCCGCCGCGCACCAGGCTGCCAATGCAGCCACTGCGGGACTTC 
CGGCGTGACCGGATCTGTGAAGTCCTCGAGGTCGGATGCATCTCGAGCACACGTGGCGTTGCGC 
>paratb_9022 

TGGTTGGGCAGCGGCTGCGCGGGCAACCCGGCCGGGGCCGCCGGAGCGGTCTGGGCGAGCGGCACCAG 
CGGAGCCGCCGCGGCGGGCGCCGGCGCGGTCGGGGCGGCGGGGGCGACGGGTGCCGGAGCGACGGGAG 
CGACGGCCGGCGCCTGGGCGGGCAGCGCGACCGGGGCGGCCGTGGGTGCCGGGGCGCTCGCGCC 
>paratb_9126 

GTCGGAGACCGTCATCCAACCCACCATCGAAGTGGCGCCCGGCATCACGATCCCGGTCGGCCCGCCGA 
CGACGGTCACGCTGGCGCCTGCCCCGCCCGCGGGCGGCCCGCCGGGGGGACCCGAGCCGGGTGGCGGT 
GTACCGCCGGGGCCGGGCGGCGGTGTTCCGCCGGGTGGTCCCCAAGCACCGCCTCCGCCGCCGT 
>paratb_9156 

GCTGCCGATCCTGAAATCATCATGCGGATTGAAGCGGACGGCGTCGTCGCGGTCCCGTCGGGATCCGC 
CCCGTACCGTTACCAATTGCGTTTACCTCCGGGTGCTGAGCAAGCACCGCGGCGGTGCGTGGTGTGTG 
GCAAGTCGTTTATTCCCCAAACCAGCCAGGTGCGGACCTGTGGGCGTTCGTGCGGCGGTCGCGC 
>paratb_9247 

TGCGCACCATCCGGTTGCGCGCCGTCGTCGATCTGTGAGAATGCGGTGGTGCATTCGGACGGCGGCCG 
GGCGGGATCGCGGCCAATCACGGCGCTGTGGGCGGTCCTTGCTTCGGGCGCCGTGCTGTGTTGCCCGG 
CGCCGGCCCACGCGGACACCCAATTGTGCGACCCGTCGAGCGTCGATTCCACTCAGATGTGCCA 
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>Contigl6 9248 m „, 

CTACGAGACCCCGTCACCGGATGTCCGGATGGTGTTTCCCGCCAACTATCCCGACGAGCAGACGATGA 

TCGGCTATTTGACCAAGGTCGACAACGACTTTCGCAATGCCCGCTCAGCGGGTCAGACGTCGACGTCG 

CCGACGGCGCTGAAGGTTACCGGCACCCGGTACAGCTCCGGCTCGCAGGCGGCGGGCACCCAGT 

CGGTGGTGACCGAGATCTATCAGAACCTGGGCGCGGCGCACCCGATGGTTTGGTACAAGTCGT 

TACAACCTGGCCAGCCAGCAGCCCGTCACGTTCGACGCGTTGTTCCGGCCGGGAACACAACCGCTGCA 

GGAGATCTTGCCGATCGTGCAGAAGACGCTGGCCGACCGGTACCGGGCCACCGTCTCGATTCCG 

>Contigl6 9250 „„ mm „ mm 
CCCGCCACCGGGCTCGACCCGGCGAACTACCAGAGTTTCGCCATCACCGACGACGCCATCGTGTTCTT 

CTTCGACCAGAACGCGCTGCAGCCGGCCATGGAAGCCACTCGGGTCTCCGTCTTGCGCAGCGCGATCG 

CGCCGTTGATCAGCCCCGGCATCGCATAGTGGCGCCGACGGACGGGCGCGTTGCGCGATCGGCC 

TCCGAATAGCGGATTCGGAGAGATATCCCAGTACTGACATTGCCTGCGTCGGCGGACTCCGCCCTTCG 
TGTACAACCTGCTAACGGTGGGGCGTGCGGTTATGGCCATCGATGTTCTTGTTGCACAACGGATTCAG 
AGCACCGTTCGGCGGCCGGGTTACCTGAAGGCGTGGATCCGCGACAGCTGAGCGTGGAGCGTGT 

GTAGCGGCACCCGCGGTCCGAGGATCGGTCCGGGACGGCGTTCCTTGTGACCTCGGCGCTCGAGTCAC 
GGCGCCACCCCGAACTCGTCGCCGCCGACCACGGCCTGGTGGCCGGCCGCAGACGGTTCTTGTCGTGG 
GCGCTCACCGATGCCCTCGACACCGGTGAGCTGTCCTCGAAACCGACCCTGCCACGATTGTGGA 

GATGCTGTTGGCAGCGCTGCTGGGGATGGCATTGTCGGCCAGCCATATCGATTTCGACCTGGGTTCCC 
GCGACTTCGCGGACACGTTCGGACAGCTGCTGTCCGCTCAGTCGTGGCGATCCGAGACGGTGAGCTCC 
GGCACGATTGTTGACCTTCCCTGTGTGTGACGACCGCGGCGGGATATTTATCATTTGTCTTGCC 

GATAACCGATGTCGGGGCTGACCGTCGTCTGCATCATCACTGTGCCCACGATCGGCCCGGCTGTCCGG 
CGGCGCCGCCAACTTGCCGATTCGATCTCGGCGCAGTGGAGATTCGTCTGGTCGTCGGCGGCAGCGCG 
GGCAGCGGAGTTCGCCGTCGGCGAGTAGGTGCTCGGCGAGTTCGGCGGTGCGGGCAACGATCAC 

CGTGCAGCCAGTCCATGACCCATCAGCCTTGCCTATCGCCCTCGGGCGGGTACAGGGGTCAGTTCGTG 
TTGGACGACACCAGATTTGGATCAGCCGCCGTCACTGACGGTGCCCGGCCAGCTGGTCGCCTGGGGAT 
ACGGGCCGGCGGCGCACCGTGCGCGACCGCGACAGCACCACGGTGACGGTGCGACCCCGCCGCA 
.| 9277 

CCCGATGCGATCGTGCTCATCAACGCATATCGTGATACCCGCAGCCCTGCAACCACGTCACGCCGACA 
CCACCGCGGCGATCGGAACAGCATTGCTGCACAAGCCAAATGGAATTCGACACCCGGCGCATCGCGGT 
CGCCGTCGATCGGCCCGTGTCCACAGTGCGGCGCTGGCTGCGCCGCCTACCAGCGGCACACCTG 

GAACGCATCTACCAAGGCGGCACCCGACAGCCACTGGAACTGGATCCTGACGTTCGCTGCGCAACACC 
GCAACCTGCTGCATCACGCGTTGTCGATCCTGTCGACAGCCGCCTACTGTGAACGCCACCGCTAGGGC 
ATCGACGACCCGCCCTGGACCCTGATCGGGCCTACACCCGAGGTCGCCTGTTGTCGCCACCGGC 

CTGAGCCTCATCGCGGCCCCCGCGAGCCATCGGGAGCGCCGTTCGGCACGCCCGCCGACGCCCGTCAC 
CACGACGACCATCACGTCGCCGCGCCGACCAACCCGTCACTTTCAGACCAACTCCCGATATCACGTCC 
GCGCCGACAGTGACGGCATCATCTGCATACTCAGCGACGGCCAACAGAGCGCAACGCCCGACGG 

TAACAGCATCACTTCGTTTGGTGGAGTACGGGTCCGCGTGTCCGCGGTCAACAACGTGGTCACCGGGC 
TTCCCGGTTCGCCGCGGCGATGTTGTCGAGGAGGTAATAGTCGCGTTCGGTGCTGCCAGGCGCCATCG 
GGTGCGGCGGGGCCGCCATACCGGGCTGCAGTGGCGCCAGCAGCTGGTCCTTGCCGTAGATCAG 

GGATCGGGCCGACTTCGAGTGCGCCGGGCCTGCTGCGCTGCCTGCCTCCGAGCTTGGCCGCGTCCACA 
TGAACCTGAGACCCAGACTAGGCCGTGTCATCAAACGGCGTTCCTCGAAACAGCCCTGCCGCATCACC 
TCGACGAGCGGGAACATCAATACACACCCGAATCCGAGAGGCTGGGACTGTCTAAATAGCGGTG 
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>paratb_9284 

GATCCGACCTTCATTGTCTGGTGTGCGTCATCGAGGTGGTCAGGTTTGTGGGCGTCCATTCCGTCAGC 
ATCGGGGGCGGGAAGCCGATCCGGGAGTGCGAGCTTGAAGATGGTGCGCACGGTCCCTAGGTATTGGC 
GTGCGAGCGGACCGGTCGTGTACGGCAGGTCGAAGCGCGCGCATATGGACCGCACTTGTGGTGC 
>paratb_9285 

GATCTGCGCGTAGCGGTTGCTCGGGAGATCCGGAAAGAGGTGATGCTCAATCTGGTAGCAGAGGTTTC 
CGCTGAGGAATGCCAACACCGGCCCGGCGCGGAAGTTCGCAGTGCCAAGCATTTGTCGCAGATACCAT 
TCGGATTTGGACTCATCGTTCAGTGCGTCGGGCGCGAACTTCTGTGTGTCCTCGCCGAGGTGTC 
>paratb_9286 

CGCAGCAGATCACCACGTAAGCCCACACATTTCGCAGCAGGTTGGCGGCCGCGTTCGCGGTGAGCGTG 
CGGCGCCATCGCCGAAGACTCAGCGCGGGAAAGATCAGATAGTCCTTGCCGGCCTGGCACGCCACTTT 
CTGCACCAAGGCGGTGGCGGTAGTTGTGGGCATAGCGCCACTGTGAGGAGACGCCGACCATGTC 
>Contigl6_9287 

CCACTCCCAGGTGCTGGAGTGGATTTCCGGGTCGTTCATCCAATCCCATTGACCGTGGCAGATGTTGT 
GACCGAGCTCCATGTTCTCGATGCTCTTCGCGGTGGCCAGCGCGGCGGTTCCCAGTGCCCAGCCGGGC 
CCGCTTCGGCTGGCGGCGATCACAAGCCGTGCCGCGAGGTCGAGGCCGCGCTGAAACGCGATGG 
>paratb_9288 

CCCGCTGAATGTATGTCCGATCATGTTCACCGCGCGAATTCTCGATGTCGCGACGGATTGCCTCAAGT 
GCGACACCAAGCGCCTCGAGGTCCGCCTCCCGCAGGTGAGCGTATTCGGCTGCGTCTGTTATCGCCAT 
CGTCGTCTTGCCCAAGTCTGCAAATAGTTTGGGGGTCATACCTATTCGCACAGAACGACGGTGA 
>paratb_9289 

GTTTGGAAAGCTTGCTGCGTGTCATCGAGGTCACGTCCGTTCGTGGTCGCCTTGTTGAGGCTCGGTGG 
TGTCCGCGGGAGCGGCGCCGGGGATCGTGAGGCGCACGGCCAGTCCGCTGAGCAGAATGTCGAGTCCG 
CGGTCGAGTTCAGCCAGTGGGTCGTAGGAAGCCCAGACCGGTGCGAGTTCGCGTAGGTGCCCAA 
>paratb_9290 

ACTGGTCGATCGGAAGCCGGTGTAGACCCAGCCGCAAGACGTGGTCGGTTTCCTCCGGCCGCTCGACG 
ATTTCCTGCAGTTCGGTAAGTACGTGCCCGTACAGGAACCCGAACAACGCCCGGTAGACGTGCAGCGC 
GTCCTCCCCGGTGAACCCGGCCCCGATGAGCAGGGTCAGAACCTCTTCGAGATGCCGCAGGATT 
>paratb_9291 

CCCGGTGGGCGCATCCCAAGCGGTGTGGCCAGCGGCCGGGTGACCAACAACGGCACCACGTTGGGGTG 
CGCACGTGCCAGATCTCGGAATTCGTGGCCGAGCTTGCGTAGTGCAGCGGCCCAGTCCGGCGTTGTGG 
TGTCCAGCGAAAGCCGTTCGAAGACCATCTCGACGACGCCGTCGAGCACCGCGGCCTTGTTCGG 
>paratb_9292 

CACATGCCGATACAGTGCCATCGGGTCGCGCCCGACGGCCTCGCCGAGCCGCCGCATCGAGAGCCCGT 
CGACGCCGTCGCGGTCAATGATCTCCAGGGCGCTGGCCAGGACCGCCGCACGGGTGATCGGCCTGCTC 
TCACCGTCGGCCTCGTTGTTGCGGGATTCGGGCGCGGAACTTGCAAGGCCTGCTGGTGGTTGGG 
>paratb_9293 

TCATGGATGCTGCCGCCTTCCGGGCGTGTCTCCAGTGTTGATCTCCACCGTAGGCCTACACTGTAGAC 
ACCGCAATGCCGAGTCACCTTCACGCTGTTGACAGTAGTAGATCTATGCCGTAGATATACACCGTTGA 
CAAGCTCGACGATGTGGCGTGTACTGGACTTCTAAGCATCAGTAGAGGCGCCGCCATGATCGAC 
>paratb_9294 

ATCGTTGGACCGGTTGCCTTGCTCGCCGGTGGTCGTGGGGTTCACCGGGGTGCTGACCAACACGGGCT 
CGCTGGCCTATCGGCCGCGAATGGCGCCGCATTCGGCGATGACATCACCGCGCCGACGCGCACCCCTC 
CGTCCTCGGGGTCTTCGTTGGCGCATTTCGACGCTCGGCTTGAGCGTGCAGCCAGCCGGTGTAC 
>paratb_9295 

GGCGTTCCGCGGGACAGGGCGAGCCGCCCGCCACGATCTGGAGATGTCGCTGGCTCGCCCGGCAACCA 
GTCTCGCCCATGTCTTCATCCCGCGTTCGCGGGTTATGAACACCGAGAACCCAAGGAGTCCGCAATGA 
GAGTGGCTGCAAAGATTGCCCACAAGTTCGAAGCCGCCAAGGGCAGCGCGAAGAAGGTCTTCGG 
>Contigl6_9296 

TCGCGCCACCGGCAACACCGGCATGCGGGCCGAGGGACGCGCCGGCCAGGTCAAAGGCAACGCCAAGC 
AGGCAGGCGACAAGCTCAATGACGCTTTCAAACACTGATCCCGGGCACATCCGCCCCGATCATCTCCA 
CGAGACTTAGGTAACTATCATGATCATCTTCGGAATTGTCCTTATTGTTTTGGGGCTGCTCCTC 
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CCGAGCCTTGCCCCCACATTCGCGTTCGCCCATGTTGTCCTGGTCATCGGGGTCATCCTGCTGGTCGT 
GGGCCTGCTACTCATGCTGATGGGGCGCACCGGTCACGCCATCGGCGGCCGGCGTCACTACTACTGAC 
CGTGGTTCCGTGGCCGACGGCATCGAGTCGACGGCCACGATCGGCCCCGTGACCCGACAGTCGA 

GCACTACCACTTCGAGACTGCACAGCCGCAGATGGCACCGACCAAACCGCCACGCTGCGTGCAGAACT 
CATGCCTCACCAACTCGCAAGGAGCCGATATGTCCACCAGCAGTGCCGTTTTCGTCGTACTCGTCGTG 
TTCGCCACGACCGTGCCCATCGCAATCTTCGCATGGGTAGCGGGCAAAAAACACCGCAAAGTTC 

GCCCTGCGGCGCCCGACAACACCCACCAATCCGTCAAACAGGGAGACCCACCGCGATTTCGACAGCGC 
GAGGCGTGGGCTGACGAGGCCGCCGACCTCAGCACTGCGCGCGGTCAGAAGCCGACATCTGAGCGACC 
CCAGCATGGGGCCTGCCTCAACGGGACGGCGTCCGCCACAACGCGTCGCCGAACCTCCCTGAGC 

AGCTCGACGACCCAATGGGACCGAGCGGACACGATGGATACTCTCCGACATGCGCCCCATGAGCATGT 
GAATGCCGATCACAAGGAACGCCAAGACAATTGACATTATCCACGATGCCCCGGACGGTCGGCATAGA 
GGAAGAGTTCCACCTTGTCGACCTCACCACCCGGCGGCTGGCACCGCGGGCACCAGAGCTGCTT 

GGACTGCTGTCTGACGGTTATGTGGCCGAATTGCAGAGCTGTGTCGTGGAGACCAACGGCAGTGTGGT 
CAGTACGCTTGCGGAACTGCGGGCCGATCTGACTGAGCGGCGTCGAGTCCTCGTCGATACCGCCGCTA 
CGCTCGGGTTGGGCGTGGTTGCCGCTGGGGCGGTTCCGTTGTCGGTGCCCAGCGAGATGCACGT 

g1ccca^c?tcccgttatcagcagatacttgccgactatcagctgttggcacgcgaacaactgatct 

GTGGAACCCAGATACACGTGGGAATCGACGACCGTGATGAATGTCCTGGTGGCCGGTCGGGTAGCCGC 
CTATGTTCCCACTCTGCTTGCCTTGAGCGCGAGTTCGCCGTTCTGGTCCGACGGATCTGACACC 

GGCTACAGCAGCGTCCGAACATTGGTATGGCAGCGATGGCCGACCACCGGATTAGCGCCTCCGGCCAC 
GTCAGCCGCGGAGTACGACACGTTGATCTCCAATCTCATTGCGACCGGAGTGATCACCGATGCGGGGA 
TGTCGTATTTCGACGTTCGCCCCGCCCTGCGAACTCCCACCTTGGAGCTGCGCGTGTGCGATAG 

CTGTCCACGCGCCGACACCATTGTGCTCATCACGGCGCTATTCCGCGCGCTCGTCGAACGCGAGATCC 
AGGGACTACGCACCGGAGTGCCTGCCGCCATAGTGGTGCCCCCGCTCGGCCGTGCCGCGCTGTGGCGA 
GCCGCCCGGTCAGGACTGGAAGGTGACCTGGTGGACTTGATACATCCGGCGAGTCGCCCCGCCG 

GCGATGTGGTTACCGACTTGGTCCAGATGCTCCGCCCACAGCTGGAGGCATCCGGGGATTGGCAGGCC 
GTTGAGGGCCTGGCGCGCAAGGCTCTTACGCAGGGCAGCTCTGCGGCCAGGCAGCGTCGCGCCATGCG 
CACGCGCAATGACCTGTTCGACGTCGTGGATCACCTCATCGCCGAGACCGCCGCCGTCGCGCCC 

GGCGCCCACGGTACGTTGGCAACCCGTCGTAATGGATCTGACGGGGGCTGAGAGCCACCGTCGGCACG 
GCGCAAACAAATCGCTAGACCGCGGCCTCCATTCGGAGCTGGACCGGCGTAGGATCAACACCATCGGT 
GGTATTTCGTACACACAGCCAGTTCGAGTGTGGCATCGCTGATTCGAAGTGATATGGCCGCATC 

ACGCGGTCCAGATGGGAGCGTCGCCATGACGCCACAGCAGACACGCAGAAACGATGAGAACACCATCG 
TGCCGGCGCGCACGCCGCGCCTCCGGTTAAAACCCAAAGCACCCCAAAGCGGCTATGTCGATGGCGCC 
TGGTGGCCCCGCAGCGATGACCTCAGCGCAGAGTTGCCAGACCTGTTGGCAGTGCTCTCGGTGC 

GCCTGGGCCGCATCGACCGAGTGCTATACCACCTGAACGCCTGGGCGGACGCGCCACGAAAGCTCGCC 
ACCGGAGGACGGGCGGTACGCCTAGACGGGTACCGGCTTCAGCCGATCAACACCATCGAAGTTCTCGG 
GCTCGAGGGTGACCGACTCACGCTATTGGTGATTCCGCCCGACACCGACGCGAACGACGCCCAC 

CGCACCATGATGACCGCGGCACAACCTCGCAACGCCGCGACCGTCGACGGATTGCTCACGATCAGCCA 
GCGAGACCGGGACAGCCGCACCCAGGCCTCCACCGCACAAGAACGCTGGGAATCAGAAGGCGGAACTA 
CAGCTTCCCCACGGCCGGCGCAGCTCCCCGGCTGACGCCGGAACCTCGCCCGCGGCCCCGCATC 
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>paratb_9310 

CGAGGGAGGACATGCCGGGCACTTATGAGCGGTGACGAAACAGCCCGTGCCGCTTCCGCTTCTCGTCA 
CCGGCCACCTCAGTCCAGCCGCCCACCGGATAGGTCACGGGCTGCATTGTTCCAGCACGGACAACCTC 
CAACGACCCGTCGGCGTGCTTGACGTAGCGGTCACCGAAGCGCGCAAACTCATCAGTGAGCCCA 
>paratb_9311 

TCGTTGCGGGTTACTTGCACAGTCATGGTCAAATCCGATCCCTGGCGATATCGCCAGCATCCCATTCT 
TCAGAAGCCTTCGCCGGGATGGGAATTCGGGAAAGCACTGCGTGGTTTGGAGATCCCTGAAGCCCAGC 
GCTGCTGGGCAACGCCAGCCCGATCCAAGCTGATTCGGACGCGCGGTTGGATCCCCAGAAGCCG 
>paratb_9312 

ATCTACACACGTCTCGTCGCTGGGATGTGCGGCCCTCATCATCGTCGCATGCGCATCGGAGGCATCCG 
CGCACACAGCCACGACCAGCAGATCGAGTCGACGGAATCCTGATCCTAGCAGGCTGACGGTTGAGATA 
GGTTGGCGCTCATATCCATCCAACTTGACCGGACCGCCACCAGCGTCGAGTTTTCGCGGCGCAG 
>paratb_9313 

ACCGCCAGTCAGACAATCGATAGAGTACCCGTTCGATGCGGCCCAGGCGCACCGAGAGCACTGCCAAC 
AGGTCTGGCAGCTCTGCGCTGAGGTCATCGCTGCGGGGCCACCAGGCCCCATCAACATAACCGCTTTG 
GGGTGCCGTGGGTTTCAACCGAAATCTCGGAGTACGGAACGGGCCCTGCTTCCGTTGCGGATTC 
>paratb_9314 

TCGACCGCTCGTAGCGTCATATGAACGCTCCCATCTATGGCCGAGCCAATCGACCTAGGAATCGATGC 
TCCAAACCCCATGGGCAATCTGCACGACCGAACACCAACATGTTTAACGATACTCGCAGTCACACAAA 
ATAGCGATAGGCGAGGACGCATATGACGGATTGCGCGAAGGAACCACGCAGGGCGCCTTACAAA 
>Contigl6_9315 

TAGCTGTTGGCGTCAGGCGGGCTTGACCCTTCGACTACCGCGACGCCGCCACCGTAGCCACCCCCCTC 
AACACCGCGTCGCGCTGGTGCCGGCCGCGGTGCACACCGACCGACCAGCCGACATCCACTTTGGCGCA 
CGGCAGCTCACCCATCAAAGGCCACACTACGCCGACGCCGCCCTGCCGACTCCTCGACAACGGC 
>paratb_9316 

CCACCCTGAGTGTGTCGCCGCAAGTGCCCAGGGAATTCAGATCACCCATCCACACAGGGAGAGTCCGA 
TGAAGACGGTGTCGGAGAACACCTTCCGTTAACACATCCAGAACAGCCGGCGGCGGATCACCGGTTCA 
GGACACGGGCGCCGGACTGGCGTCGCCGCTGCCCGTCCCCTCAACGTCGGGATCGGTCACCCGG 
>paratb_9317 

GCATCAACACCGTAGGCCTCACGAAACTTCACTCCGAGAACGACCAGGCGCATCCACACCGCCGGCGG 
ATCGGTCTCCTGGCCCTCGACCCGTTTGCCGAACGCGGCACCGGTGAGAGTGAACCGGACGCGATCCT 
CGCCATCGTCAACCCCAGCCACCAATGTGGCCAGGCCCCGCCTCAACCCGATACGTGGCCACAA 
>paratb_9318 

ATTCGCGCTCGCCGTCCCGAACAGCCGAACTCGATGAGCCATCAACCGCACCACACCCGACCAGTCCA 
CCGATCACCGCAGGCAGCGCTGTACTCCGCAGTTCCTCAACCGAGATCTTCGACCTTGACGTCCCCCG 
CAAATTGATGCAAATCATCGATCCGAGCACCTGCTCCGCAGTAATGGTGGCCTCTGGTGCCGCC 
>paratb_9326 

TAGTGGAAACTCGCAGAGCCTCAGGCGAAACGCCGATCGGCTTTACACCACTTCACGGGGCACAACCC 
GAGCAAACAGCTCCGACTGCACGTTGAACACACTGTTCAGTTGTTGCTGCCGTCAGCCAACACCCCAA 
ATCTAGACGCCAAGCAAACTCCTGGACCCTACTCGTCGAACAATCCCGGCAGCCCAACGTGA2\A 
>paratb_9327 

CAGTGCGACATCGCGCGCAGTGTCCTGTTCTCCAAGATGTATTGCGT^AGCAGCGATTCCCAGTCATCG 
CCGGTACTATCCCCGGGCCCAGCCAGGCGCAACCAGTCAACCAACGGTCCGGCCCACCGGGGCCGACT 
CTTCTGGCACCGGCCCCGGTTGACTGACACGTTGTGCGACAGCGACCGCGACATTCAAGTGCGA 
>paratb_9328 

CGCCACAGAACCGCGCTGACTGCTTAACCCGAGGTCGCTTTTTTCTGTGACGCCTAACGGCGAACTTC 
GATTACGACCACTCATCCGCCGCTGCACCACGGGTTCCCGCCGACACCGGCCCCAAACCAATCCGTCG 
TGTCGGTCGTGCTCATGCCCTACACAGGCGGGTCAGGGCCGGACGCTGCGGACAGCGCTCAGCA 
>paratb_9329 

TCGCACCGCGTCGGATTCCCCTGGCATGTCGACGAATCGCCTAGCGGATCTTCTCAGGAATTGAGTCC 
AGCGCACGTAGCACCTGGACGGCGAGCTTGCCAGCACTATCGTCGTCGAATATCGCCGATAGTGCTGC 
ACTATCGTCGTCGAATATCGCCGATGTGATCAGTGTTTGTTTGACGAGTTCAACGCGCCTTTCG 
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>paratb_9330 



9330 

TAGGGCGTGCGAAACGTCGTGGGGCCGTTCATGATTTTCCCATTCCGTCAAGCGTGTTCACTCAACCG 
AGATGCCGCTCAACACCCTCCACAGTACCCTGCGCGCTCCTCGGAGCGGTGCGGCCAGAGACGACGAT 
CCCGAGGCTGCACTTCGTCGGGACTGTCGGAACAGAGCCATCCGCTTAGGAGGAGGTGGCTGAT 

>paratb 9331 

AATCGGCGCCTGCCTTGCGCAAGGGTTCCATTCCCGGGGACGAGGCCCAGTCCGTGGCGGCCTTGACA 
TCGCGTCATCACGAGTTGCGGCGGGCGACCTCGGCGGCGTAGCGGGGGCGAGTGTTGCCGGCTTCTTC 
GCTCCAGGTGACGGCGCGTTTGATGCTGAAGCCGAGGAGTTTGGCGAGCACGACAGCGGGCAGT 

>paratb 9332 

TCGCCGGCGAGGTCGATCAGCGCGGTGTTGCGGGCGATCCGGGGGGAGATGCCAATTCGTTTGAGCCG 
CAGCCCCACTTGGTTGGCGGACAGGTGCCCACCGGAGCGTCCTCCGGGAAACAGCCATGGATTGGTGC 
CCACGGTGACCGCGGCGTATCCGCGGCGCTGCTGTACGAGATCGGCGAGCAGGCGGTCGACGGG 

>paratb 9333 

GCTGGGCACGGTGAGCGGGACGGCGCCGAGGGTGAGTTGGACCGCGTCGTCGGTGATGGTGACGTCGG 
raarr TTRRGGGTGACCAGGCGGGCGGCGGGTTGGCTGTAGAGCAGCACGAGCAGCCCGGCGACCCGA 




>paratb 9335 

ATGGCGGCGGCCATGATCTGGGCGGCGAGGCCGTGGTTGCGTTTGAGTGGTCCTTTGTCGGCGCGGGC 
CCGGAGTTTACGCAAATGATTCCATTCGGTGAATGCGCGGACGGCCGCGCGATCGTCGCGGTTGCTGA 
TGGTGGCCAGCCGGGCGGCGATGTACTGCTCGGTGCGGTGCAGATAGGGGTCGCGGTCTGGCAG 

>paratb 9336 „„„„„ m 
ACCCTCGGCGGTCACCAGGATGTTGCGAAGCCATTCCACGGATTTGCTGGCCGGGAGGTCATCGAGGT 

CGTGGTGGCTGAGGGTGTCGCCGAGTTCGGCGAGCTGCGCGGGCAGTTCACTGTTCGATCGCATGCGT 

CTGACCCATCGCAGCACCGGCATGGCGTCACATTGCAGCAACGCCTCGACGATGCGGCTGGCGG 

>paratb 9337 

CGCCGCTCAATTCGCCGTTCTTGGCGAACAATTCGCGGAGCTCACCGGGACAGGCGCAGGCCGGGCAC 
AGCCCACGGTGGTACGTCCGTCCATGGGCGCCGCATTGCACACAGTCGGTGAAATAGGCGGGTTCACG 
"""^rAGGCAGGCCGAGCACAGCGGCCCGACCCCGGCAAGCCGCGCCGAGACCCCCAGCGTTTTG 



>paratb 9338 

CCGCACCGCGCGCACGGTTCCCGACTTCGTGCGCACGGGTTACACACCGGCTCACCGGCGTCAGTCCG 
GGTGTGCACGGAGCGGATGTTGCCGCATACCGAACAGGGTTGGGGTGGGCGCTGTTTGGCCGAGCAGG 
TGCCGCAGATCGGCTTTCCCGTCCGGGTGCGGGTGCATGGGCGAGTACGTCCGCACGAGCTGCA 

>paratb 9339 

GACCGCGGTGGGTGCCGGGTAGCAGCGCCGGCAGAGCTTCGCTTGGCCGTCATGGTGGTTGATGAAGT 
CCACACGACCGCACCGTGTACACGGCTCATGATTGACCGGATCATGCTCGAAACAACGGTGACAGAGG 
CGCTCGCCGGCACCGTGATAATTGATAAGGTGACGCTGGCAACCGCAACGAGCGCAGGTGCCGC 

>paratb 9340 

GGCTGAAGTGGTGACCCCAGCAGGTATGGCAGCAGCGCAACCCGTCAATCTGGCTGCCGAGCTTCACG 
GTGCGCAAACACAACGGGCACTGCGGAAGGCGCACATTGTCGGCACCGGCAGCGACAAGTAGTTCGGC 
GAGCCGCACCGAGACCGCCGAGCGGTGGGCGATCTCACCGCGAAACACTCCGGGGGTGTCCTGC 

Snarat-h CJ^dl 



>paratb 9341 

AAGATCCAGTTAAGCTCGCGCTGCGCGACCGCCGTGCCGAACACCGACGCCACCCGGTCAATCTCGGT 
GGCCGAAAGCCCGGTCCGCAGTTGCGCGATACCGTCACGAACCTTGGCGGCGTGATCGACGTCGGGTT 
CGGGCTTGCACCTCCGACACAACAGGCCATCGCCGTGCCGCGGCCGGTAGATCAACTTGTCCAC 

>paratb 9342 „,„,„„ 
CGCGCCGCAGCCCGGGCATTCACCGACAGCCGGCTGCCAACCCTGCATCGAACAGGCTCGGCAGATGC 

GCTTCTTGAGCTTGCGCGAGTAGGTTTCGGAATCGTTGCGGCCGCACTGGGCACACCGCGGCGCTCGA 

ACACGCATGGCGCCGAGTTGGCGCAGACACAGGATCAGCTGCTCGATGTCGGCGGCGCAGTCGC 

>paratb 9343 

TGCCGCCGGGCCCGGTGAGCACGCTACCGTCGCGCCGCAGCGTTCTAGACAGCCTCTGCAACTGCGCG 
GCCGACAGGCCCATCCCCTCGATCGCGGTGCGGACATCGTCGTGGCTCAGGTGCGGCTCGATCGCGCC 
CACTGCAGTGACGATCACCGTCACGAACTCGCTGCGGTTTCCGCGCATCCGCCGGCCTAGGAAT 
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>paratb_9344 

CCGCGTCGACGATCTTGGCCCGGACGGGGCGGTGGCCACCAAGTTCCCGCGTCCTGACCGGTTTGCTG 
CGCTCCGGTGCGCCCGCGGCCTTCTTCGCCGAGGCAGCTGTGGCGGGCACGATCTCGATCAACTCGTC 
CATCGCACACCTCAAAATGTCCACCAGTGCCACCAGGGTGGGCAGGCTCAACCGTTCCGGTTTC 
>paratb_9345 

TCGGTCACGAGCCGGTAGACCTGGCTGGCCGACAGCTGCACCCCGCGTTCGGCCAGCAGTGGCCGCAA 
CGCTGTCGTGTTGAACAGTCCGCGTTCGGCCATCAGCCTGCGCAGATGCCAGTGGTAATCGGCGGTCA 
TTGGTGTCCCTCTCCAAAGCTGGACACCCGCCCCAGCGCGTCGGTGAGCATCTTGTTCATGAAC 
>paratb_9346 

TCGCCGGTGACATGGGTATAGATGCCGGTGGTACTGGCGAACCGGTGACCGGAAATTTCCTGCAGGAA 
CCGTGGATCCACGCCGTCCTCGGTCATGTGGCTGATGAACGAATGCCGAAAACAGTGCGGGGTGAGCT 
TGCGATCCAAGCCCACCTCATCCCGGATGTCGTCGAAGGTGCCGGTCAACGTCCGCACCTTCAC 
>paratb_9347 

CTGCGAGCGCCGTTCGGTCAGCCACAGCGCCTGCTTCTGCCCAGGCTCATACAACGGTCGAATGTTGT 
TGACATAGTCCAACAGTGCCTCCGCCGCCCACGGCATCAACGTCGGCACCGTCCGCCGCTTGGGCGGC 
GACCCTCGCGAGGCCTTCCCGTACCGGACATGCAGAAACCCACACTGCCCCAACTCGGGAGCGT 
>paratb_9348 

GCGGATTGCGATACATGTCGGCCAGATCGAGCCGACACAGCTCGCTGATCCGCAAACCCCAGCCGTAC 
ATCACCTTGAACATCGTCGTGTCCCGATAGGCGGCCAACGTGCCCTTACGCCGCGACCGGCGAGCCTT 
CTCGACCTGCGCGTCGGCGCAATCAAGGAAATCCTGAAGCTCCTTGCGGGTGAACGGCCGACGG 
>paratb_9349 

CCCGGATCACCCTCATAGTCGACAAGATGCGCCGAAGTGTTCCACTCGTGACAGATCTGCGTCGGATG 
ATCGCCGAACCACAGTTCACACTGCGCCGGCCAGTCGTAGAAGGGCGAGGTGATGAAGCTACAGAACA 
GCCGGACCGCGCCCTGCTTCTGACGGATCGTGGACTTCGCCCGAGACAGCGACCCCACCAGATG 
>paratb_9350 

CGCGCTCCACTCATCCATCATCCGAGCGGTCCACTCCCACGGATACGCCCCAGAAAACTCGATGAACT 
CACCGACGCACGAGGCCCGCACCTTCACCGTGTTCTCCGCACACAACCGCCCACCCAACTGCTGCTTG 
GCCCACCCCGACAACATCGCCCGCACCATGTCGTCCTCGGGATGAAGATGCCGCACACCCGGCG 
>paratb_9351 

CCAACTCCAGATGCGCCGAGCCAGGCGCCGGCGACTCCCGTTTCCTGCCCACCACCCCCCACCTTCCA 
ATGCACTAAACATGCATCACATGCAATCTACGTCAGAAACGCCCAGTTCGGAAGCCCCCGCCCGCATT 
ACATGACGTACACTCCGTGTGTCGAACACCGACATCCCATCCCGATCACATCATGCATCTGATG 
>Contigl6_9360 

GTGGCGACCGGCCCTCCGCTGTACAACCCGAATCCCAGCCTGGCCGACCCCAACCCGCCCTTGCCGTG 
GTGGCCATGGCAGATCGGTCCCGCGCCCCGGGTGCCGGGCACCGCCGACCCCGACGACGCGCCGCCGC 
CTCCGCCGCCGAGCCCGGCCCCGCCGGGTCCGCCGCCGAGCCCGGCCCCGCCGGGTGCGGTCGC 
>paratb_9604 

CGCCGGTCGAGGTGCCGCCCCCGGTGGCGCCCCCGCCCCCGCCGCCGCCGGTGACCATCACCCAGGTT 
CTTCCGCCGCCCCCGCCACCGCCGCCCCCGCCGCCGGAGGGCGGCGGCGCCACCGCCGCATCCAACGG 
GCCGCCCGATCCGCAGACCGAGGACGAACCCGCGGTGCCGCCGCTTCCGCCGGGCGCGCCCGAC 
>Contigl6_9713 

GGGGTCCTGCGGGTCTGCCATGCGGCCGCTCCTCGACCTTCCTCTGTCGTCGTTCCCTGGCTCACCGG 
GGTCTTCGACCCATCATGCCAGGACGCCTTCCGCCGCCCGGGCCGCCGGTCATCGCCCGCGCCGGGCC 
GCCCACCAGGCGCCCCCGGCGATCAGCGCCGCCGCGGTCGCCACGAACGGCCAGACCGGCACCG 
>paratb_9737 

ACAGTGACACCGCGGTTAGCCGCCAGAGGCAGTAGCGATGCCTATCCATACCCCCTGGGGCGGTGTGG 
ATAAACCTGTGGAAACTGTGGATAGTGTGCGGCGGTCGGCGGCGTTGCCCGGCCGGGCGGCGATCGTC 
GGCGGCGCTAGTCTGGTCCGGTGATCCAGGTGTGCTCTCAATGCGGCACCCGCTGGAATGTGCG 
>paratb_9760 

GCTGGCCGCCGCCCGCTGGGGGTTGGACACCCTGGCCGACGGCGTGGTCGACGAACCCAACGCCCGCA 
CCCGCTTCGTCCTGGTCGGGCCGCCCGCGCCGCCGCCGGCCCGCACCGGCGCCGACCGGACCTCGGTG 
GTGCTGCGCATCGACAACGCGCCGGGCGCCCTGCTGGCCGCGCTCGCGGAGTTCGGCATCCGCG 
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>Contigl6 9769 

GGCGGGGCCTCCGGCGCGGGCGGGGGAGGCGGAGGGGGCGCCGCGGGCGGCGGAACCGGCGCGGGCGG 
GGCCTCGGGTGCCGGGTTGGCCGGGGGCGGGGCGCCGTTGTCGACCGGCGGCGGCGGGGCCTGCGGGG 
GCTGGGTCACCACCGGCTGCTGGCCGGGCAGGTGCTGGTTGTTCCGCGGCATCTCCGGGGCGGC 

>Contigl6 9826 

GCGAGGCGGGCGGTTTCGATGACGCTGCCGCGGCTCATCGCCTGCGACGTCGACGGCACCCTGTTCGA 
CGACGACGACGAGCGGATCACCCCTCGCACCCGGGCCGCGGTCCGCGCCGCGGTGGCCGGCGGCGCGC 
GGTTCGTGGTGGCCACCGGCCGCCCGCCGCGGTGGATCCGCCCGGTGGTCGACGCGCTGGGCTT 

>paratb 9830 

CGGCGTGGGCCGGGTGCTGGAACGCTGGTGGCTTTAGCGCCGCGACGATGCGCGCCGCGTGGCGGCGC 
GAGGAGGAGCGGGGCAGTCGGCTTTAGCGGGGCGGTCGGCTTTAGCGCCGGGCAGCGGCCTTAGCGCT 
TCGCTACGTCGCCGCCGGGTGGGTCGGCAGCGAGAAGTGTTCGGCCGGAACCGTTGGGCCGCTT 

>Contigl6 9928 „„ 

GCCCGAGGAGATCGCCAAGGAACAGGCCCAGCTGCTCAGCGGGGCGACGCCGGCCTCGGTCGCCGCGC 

CCGCCCCCGACCCGCAGGCCGAGCCCGAGACCCAGCCGGCCCCGCCGCCGCCGTCGGACACCCCGATT 

CCGCCGCCGCCGACGGACCCGTCGGGTCCCTCCGCCAACGGCGGGCAGCCCAAGCCGAGCCTGG 

>Contigl6 9960 

CGTTGAGACGTTACGCGCCCACCGGCACCCGGGTGCGGATTGATCAGCCGCCCATGGGCCACCAGCGA 

TCCGTGTTGCTTGAGCCGCTGGGTGCGGACGTTGACCTCGTAGCCGAGCACCCCGTCGAGCTGGCCGA 

GTTGCTCGCGCAGGTAGCGGTACAGGTCGTCGGAATCTCGGCAGATGGCCACGGCCATCAGGTT 

>paratb 9961 

TTTGGATCCGCTTGTGGCGCCGGCGAAAGCAATCTGCGGATGGGCCGCGATACGTTCGCCGACCGTGT 
GCACGTCGCGAGGCGCAACCGTGAGCCACAGCATGGCGCTGAGGCGATGGCCGAGCCGTTCGGGTAGT 
ACGTCGACGTCGTAGACCAGGGCGCCGCAGGCCTCCAGCGCCGCGATCCGCCTGCTCACCCGCG 

>paratb 9962 

CCACCGACCAACCGGTGCGCGCGGCCAGTTGGGACTGCGGAGTGCGGCCGTCGTCGGCGAGCGCCGCG 
AGCAGCGGGCGGTCTTCGGCGGTGGGCCGGGACCGGTGAGTTCCCGACTCCGGCTGGGCCCGCGCGGC 
CACGATCCGCTGCGCTTGCCGGTCCGAGAGCGCGCTGCCGTAGCCCGTCCAGGGCGCGTTCACC 

GGGTCGCCGAACGAATGCAGCATCAGATCGATGCTGATGTCGGTGACCGCGGCGGTGCGCGGTAGGAG 
CTGCGTCAGCAGGTCCTCGCGGGTGTCGCCCAGCGGCGCACGGATGACGCAGACCAGGTCGGTCCACC 
CCGCCAGCACATTGGCGTGGGACACGTCGGGGCGTCGCACCAGCGCGTCGGCCAGCCGCGATAT 

>Contigl6 9964 

GCGGTCCGGCGCCGCACGGATGCGGCACACCCAGTCCGCGTCGCCATCGGCCCACCGGTTCTCCAGCC 

CGACGACGCGCACCACCCCGTCGCGGCGCAGCCGGTGATACCGCCGGGCGACCGTCTGCTCGGTGGCG 

CCCACCACGCTGGCGATCCGGCGAAACGAGACCCGGGGAGCTAACTGCAGGGCGTGCAGAATCT 

>paratb 9965 

GTGCGTCTAACTCGTCGGTCATCAGGAAAAGTATCCGCGTGGACAGGTCCAAGTGAGGATTTCAGGCC 
AATTTGGTCGCGGCGAGCGCAATTTCAACGCCTCCGCTGTCAGCCTGGAAGCTCGGCCTAAGGAGCGC 
TCACATGCACATCGAAATCGGACTGCCCAGCCATATCGCCCACGTGCGGGGGCGGCTGACCGTC 

>paratb 9966 

GAGTGGGCCCGCCGGGCCGAACACCGCGGCTTTGCCGGCCTGGCCGCGATCGACCGGCTGGTGTACCC 
GAGCCTCGACGCGATGACCGCGCTCGCGGTGGCCGCGGGCGCGACCACCGGCATCGGGTTGACGTTCA 
ACGTGCTGCTCGCTCCGCTGTACCCCGCGGTGCTGCTGGCCAAGCAGGTCATCACCCTCGCGGA 

>Contigl6 9967 

GGCGTCCGGCGGCCGGCTGCGCCTGGGGCTGGGCGTCGGGAGCCGCTGCGACGACTACACCGCCGTCG 
GCGTCGACTATCGGCGGCGCGGGCGCATTCTCGACGAGACGGCGGCGCTGCTGCGTGCCGCGTGTGAG 
GCCGAGGTGGTGACCGGCGACCAGCCGCTGTGCCCGGCGCCGGTGCGGATCCCGATCCTGTTCG 

>paratb 9968 

GTGGACGGGCGGACGCGACGATCCGCCGCGCCGTGACCGTCGGTGACGGCTGGACCGCCGGGGCGCTG 
CGCGATTACGCCAACCAGTCGGTGTTCGCCGAGCGGGTCCGGGCGGCATGGGCGGCGCGGGGCCGCTC 
CGGACGGCCGTGGCTGCAGGCCAGCGTCAACTTCGCCTTCGGCGATGACGAGGCCGTCGCCGCT 
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>Contigl6_9969 

GGCCGCAGACACCTGCAGAGCTACTACGGCTTCAAGCCCGACTACGCCGCCCTCAACGTCGCCGACAT 
GCTCACCACGCCGCAGGAGGCGGCGCAGACCGTGCGCGCCTACGCCGACCTGGGCTTCGACCGCCTCG 
TGTTTCACCCCTGCGTCCCCGACACCGGACAGGTCGACCGGCTGGCCAACGCGGTGCTCGGTTA 
>Contigl6_10259 

ATGCCGGTGGCTTCGCCACCGCCCGGGACGGCAACAAGATGACCGCCGTCGGTGATTTCGCAACTTCG 
TAAAACCTAACGGCGCCATTCCTTTTGGGCAGTCACACGTGGGGCAGCCATTTTGAGCCGTGTGGTGA 
GAGTATGAAGGCTCGGTCTTGGGCGTCTTTGCATGCGGTCGTGCCTGAGTTATCGACACCGCAG 
>paratb_10260 

ACCACGCCTTCGACTGTAATGGTGTGAAACGGTGCGAGAGTTCGGATTTGGTGGTTTTGGATGGCGCT 
ATTGACATAGGGAGTTGATGTAGCGGGCTGGATTCCTGTGTCGGTACCGACATACGTGTACGGATTTT 
TGTTCTCGGGCCCGATCCCCGGCAGGTTGTTGCCCGTACAGCCTGCCGCCGGTGGATTGCCGAA 
>paratb_10261 

GCCGCATGTTATGCCATCGGGCGTAACGAAATGCATCTCTTTGAGCGGCAGGTGGCCAGGGTTGGGAA 
GGGCGATGGCATAGTCGGAAGCGTCGACCGGCGCATAGCCGCTCATGTCTGAAAAGCCGGGCGAATCG 
GCCCGAGCGATACAGCCGGACGCAAGAGCACTGACAACCGCGGTGGCGGCAACGAGGTATTCCG 
>Contigl6_10262 

TCGCATCCTGGTCCTATCGGTGGGCAGGCCGGCGGTCCGGTTCACCTCTTGCGTGAGAGGGTCGGACC 
GCATTGCTCTGCGCTGCAAGAGAAGCGGAGCCCCTCGTGTCTAGAAAGCAAAGCTGCCCGACGGCTTG 
AGCACGAACCCGTGGTGACCTTGGGTGGTGTCCAAGCATGCGACGAGGTGGTCGCTTCCCACCG 
>paratb_10263 

CGCATGTGGCGTTGAAGGCACTCACTTTCTGCCCCACGTCTAAAAGCTTTCCGTGCGAGAACTGCCCG 
CCACACGGGTGGCCCGTCTTGTTCAGCGCGTAGGCGGGTCCCATGCCTGCCGCCGCTGCTCTGCCCAC 
GACGCACGAACCGCTGTCCATCCCGGGGAACTCGCCATTGCATGTTATGGCTTGCTCTGCCCAC 
>paratb_10264 

GCTGGTATGACTTCACCCGCCTCAAAGAT^ACACGAAATGTTGTAAGGAGTCGAAAAGTAAGCGAAGGG 
CGGCCCTTTCTCGGGTGGTTCGATGTAGCTCTCGACTGGTACTGGTGCGAATGTCCCGAGATCGGGAA 
ACCCGGGCGGTTGCGCGGCGGCGTGTTGCGGCGGTGATGTACAGGACATGGACACCAAAGCTGA 
>Contigl6_10265 

GATTAGCGCTAGCCATCGCGTGGCCACATTGGCGACGTTGCACATGTCTCCTCGATCAGGGCGTAACG 
GTAAATGTTCGTCGCAGAGGTTTGCGGATTGTGTCCGGCCTTCTGCGCCTCCACCAGCGAGGCGGCGA 
CGCGTGTAGGTCGGCGGGGTCGTAGGGCAACAAGATGACTGCAGTCGGCGATTTCGCGGCTGCG 
>Contigl6_10266 

TAACTAGGCGGCGCC/^AGATTTTTCGGCAATCATACGTGGGGCAGCCATTTTGAGCCGCGGGGTGACA 
GGATGAATCCTCGGCCTTGGGCGTCCTTGCATGCGGTCGTGCCTAGGTTGTCGACCCCGCAGATCACA 
CCGTCGACGGTGATGGAATGCATTGGGGGCAAGGTTGGGAGTGGATGTCCATAGAQCTGACTGT 
>paratbJL0268 

CCAATTGTGTAGTCGGACACCGTGACCGGCGCATAGGCGCTCAAATCTGGAAAACTGGGCGAACCGGC 
ATGTGCTGCGCAAGCGCTGATCGCAGCTGCGACACATGCGGCAGTCACACGTGGGGCAGCCATTTCGA 
GCCGTGCGGTGACAGGATGAAGCCTCGGTCTTGGGGGTCTTTGCACGCAGTGGTGCCGGAGTTA 
>Contigl6_10269 

TCGACTCCGCAGATCACACCATTGACAGCGATGGAATGCATTGGGGGAAGAGTTTTGATGGGCTGGCC 
GGCGATTGACCGGAATGGCTCCCCCTCATTCGTCTGCTTAAGCCCGGTCGTCGTTCCGATCCAGTTAA 
CCCCGGTGATTCCGGCATCAGGTTTTGATGGCGCGGGGGGTATCGCAGGGAGGTTGTTCCCACT 
>Contigl6_10270 

GCACTGTGCCTGATCGGGCGTGAAATTGCAGACTACGCCGTCGGGAGTGAGGAAGTAAACCGTTGGTA 
AGGGCGGCCGTCCCGGGTTAGGAGCATCGAGTGTGTAATCGCTGGGACTGACGGCGGTGTAGCTATTC 
AGGTCGGGAAATCTAGGTGTATCTGCATGGGCACTGCAAGCGCTGATCGCTGCGACACATGCGG 
>Contigl6_10271 

CAGTCACACGTGGGGCAGCCATTTTGAGCCGTGGGGTGACAGGATGAAGCCTCGGTCTTGGGGGTCTT 
TGCATGCGGTGGTGCCGGAGTTGTCCACTCCGCAGATCACGCCGTCGACGGTGATGGAATGCATTGGG 
GGCAGCGTCTTTAGCTCTTGGCCGTTCGTGTCAAGCGGTGACCCTGTGGGTTGCGGGCCCGAGC 
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>paratb 10275 

CGTTGAATCCTGACAGCACGGGTTGCCCACCAATCTCTCGGAAGCTCAATTCACCGAATCGGGTGCCG 
GGAGCCGTCACAGTCGCGGTGGCAAGATCCCCCGCCTTACCCCAGCCGGTTCCGTTCCAGGGTTGCCA 
GCGATCGCGCTGGGTGACTTCGCTTGGATCAACTCGGTACATCGTTACTCCTTGGCTGCGGTCG 

>paratb 10276 

AACGAGTCGGCGGCAATGTAGACATAGCCGTCTTTGCCCTGGTAGCCGCTAATCTGCGTCGGCCCCGC 
CCCAGGGGCGCGCCACGACCCATCGATCGGCTTCCAACCTTGACCAGGATCATTGGTCACCTTCACAA 
GCCATGAACCGCCCGTCGGGTTCAGCTGGTCGGTGCCTGCGACCATCATGTAGGTGGTGCCGTC 

>paratb 10277 

ATTCATCCGAATGCTGCCCGCAGGGAGCGTGTCTTTCCCCGCTGCCTGCGGTGGCGGTGGAAACAAGA 
CGTTTTGGCCGTCTGCTCCGGTTAGCGGTGCGCCGAAATGGGGATGACCTTCCTCGTCGAAGGTAACT 
GGGACCGCAACCGATGGATAATGCGTGCCGTCGTATGCCTTATTACCCGAGAATGAATCCCCGA 

>paratb 10278 

AGATCGCGTAGTACTTGCCGGGCTGGCCCGGCACCTCAACGACCTCCCCCAGGTCCGCCGCTCCGATT 
CCGGGAATGCCTGGGTTCGCGCCCGTGCCGGCGACAGGACCGAGGTTCCGCACTACACCGCGCAACGG 
ACTTTCCATCCAGCCGTCGACGGCTGCGGGCGGTTGATAACCGTCGGTGTGCAGATTGCCCATC 

>Contigl6 10279 

GATTTACGCAGCGTCTCCGAGTAGGCGTTCCGGATTGAATTCATCTCCTTGACGGCATCGCGCACGTC 
GTCCACGGCGTCGGCGTGTGCGTCCTTGATCAGTCGCTCCAGCTTGGCCCGCTCCGCCGCGGGCAGGT 
TGAGCTTCAAATCCTCTTTGGCCGCGCCGATGAGTCTGTCGAGGAACATCAGCTCCCGTTCCAG 

>Contigl6 10515 

GGGCTTGGCCGCCGCACGCGGCGACCACGAAGGCGCCGCGGCGGCCCTGGACCTGTTGAGCGACACCG 
GCGGCGAATTCCCCGAGCTCGCCGCCGAACACGCGCAGCTGTGCGCTCGCGCGCGGGCGCTGTGCGCC 
ACCGCGCTGTGCGACGACGACCTGCACGTGCAATCGGTTCCGTTGTGGGACAAGATACTTGAGC 

>Contigl6 10572 

TTCATCGGTGTGCTGGCGCGCCGCCCGCTAGGAGCCTGCTGAATTAGGGGATTTTTTGGGGCGGGGCG 
TCTCGAACCGTCTAGCGGCGTGTTGTAGTCAGACCCTGTGGGTCGACAGAAAAGAGATCGCCCCGCCG 
TTGTTGAGCGTGGCAGCGGTCGGCGGCTGAGGCAAGGCCTTGGTGTGAGGGCGTGTTAGGCGAT . 

>paratb 10573" 

GGCCCAGGTGGTGTCGGTGCGGGTCAGGCCCATGGTGAGCAGCCGACGTAGGTTCAGTGCTGCGGCGC 
GGTGGTGCAGCCAATGGTTGTTTTTGGCGGTTCCTCGGTAGCGGACCTTGCGGTTGCCGCGAGTGAGC 
CAGGCCATTGAGCGTTCCACCATGGGCCGGTGTTGGCGGTATTCGGCTTGCCAATCGGGGTCGC 

>paratb 10574 

GGGCCGCGACGCGAGCAGCGCGCAATAATTGCTCGTGGATATGAAGGGTGAGTTTGCGTCCGCGCGTG 
GCGGTCGTGCACCGGGACGCCAACGGGCATGAGCGACAGTATCTTTCGAAGGTGACTCCGCCACTGGG 
ACGGATCGGCATTCCGTGTCCAGCCGGGCAGGTCACGATGCGGGCGTCGAAATCGATGAGGAAA 

>paratb 10576 

TGGTCAACGCGCAATCGGTGATGATTCCGGTGTCGGGCTCGACGGCAAGGTGGGCTTTGAAGCCGTCC 
TGGCGGCGGTGCACCGTCTTGTGAGCGTGCCGCGTGTCGGCATCGACGGTGGAGATCACGCGATCCCC 
ACTGACCTGCTGCGCGATGCGCCAGTGCCCGTCGGTGCCATCAGAGCCCTCGACCGGTTCAACG 

>paratb 10578 

CACCGCTGCAGCGCCAGGGACTTCGCGGCGCACTCGTCGGATCGCGGCGATCAACTGCGTCACGGTGT 
CCTGCGTGGCCACCGCATCGTCGAGCACCGTGGAATCCAAGGCCCGCCGTGTCTTGCCCGCCAACACC 
CCGGTCTCGGCCACCACCGTCTTGACCGCCTCAAAGATCCGGTTGGGCCGATCCGAAGCCGCCA 

>paratb 10579 

ACCGACGCCGCCAATACGTCAACGTCGTCGAATGAAACGCGCCCGCCGTGATCGGCAACCCGCACGCT 
GCTTTCCAGCGCAGATCGAAAGTCACCGCATCCACGGTCTCGTTATCCGAAAAACCGTGCAGGGCCTG 
CAAGGTGATCACCGAGGCCATCACCTCAGCCGGCACGCTGGGCCGGCCCCGCTGCGACGGGAAC 

>paratb 10580 

AAGTCCGCGAACATCTCCTCGGGAAACAACTGGCTGCGGTGCGCCGCCAGGAACGCAAACATGCTGTC 
GGCCTTCAGAAGATGCCCGGCAACCGACTCCGCATCCAACAACTCACGCTGATCATCAGAGCGACCCT 
GCACCCAACAATCATCCCCAAAACCCCAGGACAACTCGTCCCGCCACGCGGAATTAATTCAGCA 
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>Contigl6_10608 

GGGGACATGGATGAAACCGCGGCCCGAATCGTGCATACCCCCCACGCTCGACGCGAGACCGCGAGACC 
GCGAGACCGCGAGGCAGCGAGGCAGCGAGACCGCGAGACCGCGAGACAGCGAGACAGCGAGACCGCGA 
GACCGCGACGAAACTAGACCGCGACCACCAGCCGTGACAGCCCGCGCAGCGTCACGTTGGTCTT 
>Contigl6_10715 

CGGCGCGCAGCGCGGCGGCGTAGCGCTCGGGCAGACTCACTGCGGCGCTGGGCAATTCGACGCCGGGC 
GCGCCGCCGCCGCCGACCGCCGCGACGCAATCCAGCGCCACCGCGTCGGCGTCCGCAGGCAGCGCGGC 
GGCCAGGGACTGCGCCCGGGCCCGCAGCCGCCCGACGTCGGCGTCCAACGCGGCGGCCACCGGC 
>paratb_10719 

ACCGCCCGGGCGAGCGCGGCCAGCGCGCCCCGGCCGCGGCGGGCCCGGCGCCCGGTGGCCAGGTCGAA 
CTCCACGTCGGTGGCGCCGCCCGCGGCGACGACCGCGTCCAGCGCCGCCCGGCCCAGGTTGGTGTGCA 
CCACCACGCCCGTGGCGTTGATCACCGGCCGCAGGCTCGACGCGGTGGCGGGCAGCGTGGCGAG 
>Contigl6_10815 

AGGCAATCACGTGCAGTGTTTGACGGCGACGAATGTCAATGCTGTTTGCTCAGCATTACGGTGAGATC 
CACTATATCGCCCCGTGTTACGGGGATGTTCGCACCCGGCACCGGCCCGTCCGGCAATCCGCTTCCGC 
GGGCGGCGTCGACTGGTAGCGTCCGGCGCACCGGCCCGACCTGGGAGCGACGATGGTGGCAACC 
>paratb_10816 

GAACACGAGTGGAGCAAACCCGCGGCCCTGGCCATTCCCAGGGAGGGCTACTTCGAGCTCGAACGCGG 
TCGTTACGGGCCGCTGTATCCCCGCACCCCGGCCTGCTACGGCTTTTCCATCATCGCCAAGGTCAAGG 
AGGGCCGCGAGGAAGCCGTCCGCGCCTACGGCAAACAGATCGAAGAGGCCATCAAGGCCGATCC 
>paratb_10817 

GCACGTGCTTGCCGCGCTGCGGCTGCACTACCTGCGCTGGTTGCTCTTCGACGTCGGATCGGGACTGC 
ACTTCCAGTACCAGGGCATCTTCGACACGGACTTCGACAAGTACACCGAGGACGCGGTGCAGCTGTTC 
AGTCAGACCGGGATCACCACCGTCTTCACGAACCTCGAGGGGTTTCCCGAAGACTGGCGGGAGA 
>paratb_10818 

ACCCGGACGCCTTCGTCAAGTTCGTGCGTGAGCACCAGTGCCCGAGCTTTCTGGAGTACGGGGAGTAT 
CCCTACGTCACCGCCGACGAGATCAAAAAGGCGTTACGGCTCAAGGCCGCCTTCCAGACCATGCTGGA 
T C AGAT GCAAT GAC GTC GGT C AGAGTCTGAGAT G CT CGAGC T C GACGACAT C CAGCAC AT C C TG 
>paratb_10819 

CTGACCCGAACCCCGGCGCTGACCGGACGCTACGAGTTTCTCTCGTTCGACGATGCAACCGCCGGGCG 
GGCGTGGCTGTCCGCCCTCGTCGATGTCGTGCAGTCCGCGGCGTCGGTACGCGACACCATGGACAGCG 
CCAAGCGATGGGTCACGCTGGGTTTCACCTGGAACGGCTTGCGGGCGCTCGGGGTTCCCGGGGA 
>paratb_10820 

CGCCCTTGCCAGCTTTCCGGAAGAGTTCCGCCAGGGCATGGCCGCCCGGGCGGACATTCTCGGGGACA 
CCGGACGCAATCATCCCGACAACTGGGTGGGCGGATTGGCCGGCGCGGACCTGCACGCGATCGCGATT 
CTGTTCGCGCGAGACGACGCCGAACATGCCCGCGCCACCAACGCCCACGACGACCTGCTGAAAA 
>paratb_JL0821 

GGTGCCAAGGTGTGCGCAGGTTGTCACACCTCGACCTGAACGCAACGCCTCCGTTCAACTACGCCCAC 
GACCACTTCGGCTTCCGGGATCGCTTGTCGCAGCCGGTGATCGAAGGATCCGGCGAGGAACCCACCCC 
CGGCTCGGGCGCGCCGCTCAAGGCCGGGGAATTCATCCTCGGCTATCCCGATGAAGTCGGCCCG 
>paratb_10822 

GTGGCCAATCAGCCCGAGCCGGAGGTGCTGTCGCGCAACGGAACATATGCGGCGTACCGCCGGCTGCG 
CGAACACGTGGCCGTCTTCCGCGACTACCTCCGTTCCGTGGCCGGCGCGGATCGGCAGGAGGAGTTGT 
TGGCGGCAAAACTCATGGGCCGCTGGCGTAGCGGTGCCCCGTTGGTGCTCGCCCCCGACGAAGA 
>paratb_10823 

CGATCCCGAGTTGGGCGCAGATCCGCTGCGCAACAACGACTTCAACTACAAGGAGATGGACCCCTTCG 
GCTACGCATGCCCGCTGGGCGCCCACGCCAGACGGCTCAACCCGCGAGACACCGCGCACAACATGAAC 
CGGCGCCGGATGATTCGTCGTGGGGCGACCTATGGTCCGGCGCTTCCCGAAGGCGCTCCCGACG 
>paratb_10824 

ACGGCGAGGATCGTGGCATCGCCGCGTTCATTATCTGCGCCAGCCTGATCCeGCAGTTCGAATTCGCG 
CAGAACGTCTGGATAAACGACCGCACTTTCCACGAACTCGGCAACGAGCACGACCCGATCTGTGGAAC 
CCAGGACGGCACACTGGATTTCACCATACCGAAGCGACCGATTCGCCGGGTGCTCAAGGGACTG 
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>paratb_10826 

CAGCGCGACATTCAGACCCTGGACAACCGCTTCTCCACCATGACCGAAGTGCGCAGGGCGGCCTGGCC 
CCGATACGAGGGGCCCGACTGGGACGACGCCCACTTTCTGCAGGGCATCGCCGGCACCTTGGAGCTTT 
TCCACCGCTCGACGCTTGCGTTCCAGGAGCTGGCCGGCGAAGCAACCGGTCAGCAGGTGGCGGT 
>paratbJL0828 

GCACCGACGACATGGCCCAGCGGCAGGTCGAATACCTGCACCACGGGGATCCGCTCGTGCCGCGGCAA 
CAACGGTTTTCCGCCTACACCCGCTCGCTGATGAAGGGGCTCGACGTTCCCGTCCGCAACAGGTGGGG 
CCTGCATCCGGCCCGGGTGGCCGCGACCGGTCAGATGGCACCGCTGACCTGCTTTCGCGACCTG 
>paratb_11048 

CTGCTGCGGTTCTGGATCGGCGACCAGTTAGTCAAGACCGCTGCGCGCACCAACCATGCAGAGGTAAG 
AAACAAACGGGCCTTCCGCACCCGCGAACAGGCCTAACCACTAACCCAGAGTGTCAAGGATCAACCGA 
CATAGAAATGTCACCCATCAACCGACTCTGAACAGGGGCTCCGTTTGTCTGGCGCCGAGCGTCA 

>paratb_11166 

CCCGGCGGGCGGGGCGCTATGACACGCGACGACGACGATGACGCCGGCGCAGCCGGGGTTGAGGAGCG 
GCGCCAATGACACGCGACGACGACGATGACGCCGGCGCAGCCGCGGTTGAGGAGCGGCGCCAATGACA 
CGCGTTGTCTTATCCATCGGCTCCAATCTGGGGGACCGGCTGGCGCGGCTGCAGTCCGTCGTCG 

>Contigl6_11303 

ACCGACTTCCCGACGTTGGCGCGCGGGGTGCTGGCCGAACTCGGCGTGCCGCTGCCGCCGGCCGTGCC 
GGGGTGATCGGCGCCGCGGGCGCGCGCGGCGCGCCACATGATGCTCGGCCGCAACAGCCGGGTCGCGG 
GGTCGACGAGCGAGGTGACCCTGATGAACTGGTTCAGCGCGACCGTGTCGGTTTCGGCCGCGGT 
>Contigl6_11321 

CGCCGGCGGCCAGCTGCGCGAGGCCGTCGCCACCGCGCAGGCGGCGGCGCGGCTCGCCCGCGACCGCG 
GCCAGCCCACCCACGAACTGGCCTGCATCCAAGCCGCGGCGCAATGGGGGGACGCCGCGGGGGCGGCG 
CGCGCCCGCGCGCTGGCCGACGCGCTGTCGCTGCCGCTGGCCGACGCCATCGCCTGCCACGCCG 

>Contigl6_11322 

AGGCGCTGCGGGCCGGCAACGGCGAGGCCCTGCTGACGGTCGCGGCGGCCTACCGGGCGATCGGCGAC 
GCGGCCGCCGCCGCCGACGCGGCCGCGCAGGCCTCCGCCGCGTTCGTCGAGGGGCAGCAGCACCAGCG 
CGGGCGGTATGCGGCGGCCCTGGCCGGTGAGCTGGCCGAGGAATGCGGCGGCCTGTGCACGCCG 

" >Contigl6 11540 

ACCGGCCCGCCGACATCATTGCCCGGGTACGCGAGGCGCGCGCCCGCCGAACGTGAAACTAGTTTCAC 
GCTCGGCGGCAAAACGGCGAGAAGGCCCCGCAGCTACGCCGGGACCAGCTCGACGCCGGAGAGCACGA 
CGGCGTTGTCGCGCGAAGGCGCGACAACGCTGGCCAGAAATCGCCCACCCTCTTTCCAGATGCC 

>Contigl6_11660 

CCACCATGGACGCGCGGCCGGCGGGTGCCGACCCGCTGCTGGCGCCGGAGGTGGTCGAGGTACTGCGC 
TCGGGGGAGCCGACGGTGATCCTGGTGGGCGGCGACGCTACCCGCCGCGCCGGGCTGGCCGCGGCCGC 
CCGGATCGCCGCGGCCACCGGCGCCCGGGTGCTGTGCGAAACCTTCCCCACCCGGCTGGAGCGC 

>Contigl6_11824 

GCAGGGCGCGCTCGTCGGCGACGAGGTCGTCGCCGAGCTGGGCCGGGTCGGAGGCCAGCCGCGGCTGC 
GCGCCACCGGGCGTATCCGCGTCGGCGGGCAGCATTCGCGACGCCGGCGCCGAGGGCGCGGCGGTCCG 
CGTCGCGGTTGGGCGCGGCGCGGCCGACGGGTGCGACGGCGAACAGCCGGCGAGCGCGACCAGG 
>Contigl6_11827 

GCCGGCCTACTCGCGGCGTTGCCGCTGTCGCTGATCGCCGTCGCAGCCGCTGCGGTGATGATTTTCTT 
TGTCCACCAACGCGATTCGACGGCACCGGCGACCGAACCCGCGCCGTCGGCCGCGCCGCCCAAAGCGG 
CGGCGCCCAAACCGCCCGCGCCGCGGATCGAGATGGCCGACATGGCGTTCATCGCCGCGCTGAA 

>paratb_11840 

GAAGGCGACCGATGCTGCGAGCCCCTGTTCAGAGTCGGTTGATGGGTGACATTTCTATGTCGGTTGAT 
CCTTGACACTCTGGGTTAGTGGTTAGGCCTGTTCGCGGGTGCGGAAGGCCCGTTTGTTTCTTACCTCT 
GCATGGTTGGTGCGCGCAGCGGTCTTGACTAACTGGTCGCCGATCCAGAACCGCAGCAGCTCAC 

>paratb_11841 

CGTCGACGTGGACATCGCAGCGGGCCCCGGCGTAGTGGGCTCCCACGCAGACCTGCTGCCAGGCCACA 
CTGACCACCCCGTTGGTCGTTACCCGGCGGCTGACCCAGTCCTGGCCGTCTCGGTCGATGCTGGCGGG 
TACGTCGTCGCCAGGGCTCACCGGCGAGGCGGTGGCGGTGAACCGTTCGGCTGGGGTGGTCATG 

Figure 6-56 



WO 2004/074310 



PCI7IB2003/006509 



68 /106 

>paratb_11844 

CTTTGGCGCTGGTGCCATCGGCCAGCGGGAAACCCCCCACCACATCCATCTGCCACAGCTCCATCGGG 
GCGCCGCGTTCCC7VACGTTTCCACTTGCGCGAACGCCGATCCCGCAAAGCCGGATCGATCATGCCCGC 
CCGCACCAAGGCCCGATACACCGCCGACTCCGACGGCACCGGACCCACCCGACGCTTAGCCAGC 
>paratb_11896 

ACACCGTGGTCGGGTCGGCGTCGGGGCCCATCGCCGAGGTGATCCGGCGGTGGATCTCCACCCCGATC 
CGGTCGCGCGCCGCGCGCACCGCGGGATCGGCGCCGCCGCTGAGCAATGCCGTCGTGCAGGCCGCGCT 
CACCTCCGGCTCGTCGGCGACCACCAGGGCCAGGTGCCGCAGCACCTGTTCGACCCGGGTCGGC 
>Contigl6_12183 

TGCCGATGGGTGTGTTCGGTGCCGTCGGTGTGTGTTCGGTGCCGTCGGTGTGCGCGTGGGCGTGCTCG 
TGCTCGACGTGGTCGTGCTCGTGCGTGGTGTGCGCGTGCGCGTGCGTCACGCCGCCGTGCTGATGTTC 
GTGCGTGTGCGGCGCGTCGTGGGTGTGCTGTTCGCTCATCATGTTCTCCGTTGCGTGAAATACC 
>Contigl6_12399 

GCCCCCGAGGTGTTCGACCAGCGCGACGACGACGGCGTCGTCGTCCTGCTCAACCCCCATCCCACGGC 
CGAGCAGGCGCAAGGCGCGCGGCGCGCGGCGGCGGCTTGCCCCGCCCTGGCCATCCGCGTTGAAGAAT 
GACGACACGGCGAGGAACAACACCATGTCAGACACCCTGACGAGCACCGCGACCGAGCAGACCG 
>Contigl6_12436 

TCGGCAGCGCGCCGGCCATACACCCGGCGGGCTGACCGGCGATGGCCATCGATCCCTCGGACATCCTG 
CTCACCGACCGGGTCGCGGTGGTGACCGGGGCGGGGGCGGGCATCGGCCGCGGCATCGCCGCCGGGCT 
GGCCGCATTCGGCGCGCGGGTGGCGATCTGGGAGCGCGACGCGCAAACCTGCACGCGGGCAGCC 
>paratb_12635 

ATGCTCGTCGGCTTCGGAGGTTTCTGCAGCGGCCTTCGCCGCCTGAGCCTGCGCTTCCCGCCGGAGCC 
GGGCGGCACGGGCGCGGGCGCGCGCCGCCGCGGCCAGCGCTTCGGCTTCGGCCGCTTCGGCCTCGGCC 
TCCTCGAGCAACGCCTTCACGTCCTCGTCGGAGGTGGCCGAATCGTGCGGCGGCTTCTTCGCAT 
>paratb_13011 

TGGTTTGGCGGTGTGCCCAGGCTTTGTGTTCGTCGTAGTGGGTTCGGTGTCGTAGGCAGCCGTGGAGG 
ATGCCTACGAGGCGGTTACCGAGGGCGCGTAGCGCTTGGTGGTGGAGGTCGCCGGCAGCGCGACGCCG 
GTCGTAGAACAGGCGGGCGCCGGGGCTGGTGTTCAGGGCGCAGAAGGCCCATTGGTCGATCGCG 
>paratb_13013 

CGGGTGTGTCTCAAAATGTGTTGCCAGTTCGGCCTCAAGGTCGGTGATCTGGCGGTTCAGTTCAGCGA 
TGATGCCGACCGTGGCGCGGGTGGTTGCGCCGAACGCGGCGGTGACCGCGGCAGGGGCGGCGAGCTGC 
TCAGCGCGTAAAGCGGTTTGAATGTCCTGGGCGACGGTGTCGAGGTTGCGTTGTCGCCCAGCGG 
>paratb_13015 

GCCAGCACTTTGACCGCCTCGGTATCAGCGGAGTCACCGGCGACGCGGCGGTGATTGTGGCGATCGGT 
GCGCACCAGATCCGCCAAGAGCTTGGCGTCCCCGGCATCGGATTTGGCCCCCGACACATGGTGGCGGT 
CGCGGTAGCGGGCGGCCGCCATCGGGTTGATCGCATACACCTGGTAATCGGCCGCGGTGAGCGC 
>paratb_JL3016 

CTCGACCCACAAACCACGGTCGGTTTCGATTCCAATCACGACCTGGTCGGGCTCTTCGGCATGGCGGG 
CCAAAAGCTGATGGAACTCGCCGATGCCGGCAAGTCCCTCCGGTAACCGACGCGAGGCCAGCCGGGCC 
CCGGATTCATCCATCAGGTGGACGTCGTGATGATCCTCCGCCCAATCGTCGCCGACAAATATCA 
>paratbJL3017 

CGTAGCGCCTCCTCGGTGGTCATCGAACATGTTCGAGCCCAAGGGCACCCGGCGACAAGCTAATGGAT 
CAGTGCTCAACGGCACGACACCCCATCAGTGCTACAGGAACCCTCACCAACCGGCCGGGGCGTGATCT 
AGCCTTAGAAGTCGGCCATCGCTTCAGCTGGCAACGACGCTCACCGACCGGCGGCTCGGTAAAC 
>Contigl6_13129 

CTCTACATCAGTACCGACACGCCGCCACTATTTACACCACGCCCCGGCACGTTCCCCCCTGGGTTAGT 
GGTTAGGCCTGTTCGCGGGTGCGGAAGGCCCGTTTGTTTCTTACCTCTGCATGGTTGGTGCGCGCAGC 
GGTCTTGACTAACTGGTCGCCGATCCAGAACCGCAGCAGCTCACCGTCGACGTGGACATCGCAG 
>paratb_13130 

CGGGCCCCGGCGTAGTGGGCTCCCACGCAGACCTGCTGCCAGGCCACACTGACCACCCCGTTGGTCGT 
TACCCGGCGGCTGACCCAGTCCTGGCCGTCTCGGTCGATGCTGGCGGGTACGTCGTCGCCAGGGCTCA 
CCGGCGAGGCGGTGGCGGTGAACCGTTCGGCTGGGGTGGTCATGTTCAGCGATTGATGCGGACG 
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>paratb 13137 

GGCAACGATGAAAACCACCGTTTGCGCGCGCGATCGAATCGTACCGCGGGCACACATTTACGTCATCG 
ATCCTTCGACCCTCGGCGGCGCGAAATGACGCCGGGAGGTCCGCACCGAGGCGGCCGAGGGGAGCCGG 
ACGACCGGGGAGCAAATCGCGATGCGCTGAGTCATTTCTTCGCCGGTCCCACCGATGACGATCG 

>paratb 13138 

TGCACGGCTTCGGGCCGACTTGCTCGCTCGGGCTGGGCAGGTCCGCGCGACTGGCTGGGAGCCCTACC 
ACGGGCTCTGGTCTACCGGGGAAGTGATCGGTGTGGCGTTGCTGCTGGGAGATCATGCTGAACTCGCC 
GCTCTCGGCGAGACCGTGCAGTCAGCATTGGAGCGCTGGGCGTTCGACCTCTGGGGCCTGGATG 

>paratb_13139 

GAGGTCAGGCCGACGTTGACGACGGCTGCGAAGAAACCCGTGAGTGGTTCCTGGATGCGGCATACGAG 
TTCGGCGGCCAGGAAGCGGTGCGCGAACGATCCGAGGAACCGGCGGCCGAAGACATCCCCATGTCGGA 
GTTGCTCGCCGCAGAGTCTGGCCATGACGTTGACTTTGATCCCGAACGGCTCGGCGAGCTCGCC 

>paratb 13140 

AGCGACGATGCGCTGCGTGAACAATTGAGTCGCGCAGCAGAGTCACCGACCGTCCGAAGGGCGCGACC 
TCGCCGTTCGTCGTATTCAGATCCCAGGGACGGTGCCAAATGAGTCCGGTGGCCGACGGTTGGTCAGT 
CGATGTCCAGGGGACAACCGTTGTTGTGACTTTCCCGCCCAGCGACGAGATGGGACGGCGTTCA 

>paratb 13141 

CTTACCGTGGATGAGGCACGTGTGCTGTGCGAACAGCTCGGTTTTGCGCACCTACTCGCGGGACGTAA 
TAGGGCAACAGGGGACCCGGACGTTGATGACGTCGATGCGGATAGAGCCGCTGGCAGTCGGCTGATTG 
ATGATGCCTTGCATCTCGAACCTGTTGACGTCTCCGATGAACATCTACGGAAGTTGGTGGATTA 

>paratb 13142 

CTTTCGAGCGCGCCGCCAAGCAGCCCAAGTCGCCGGCGCCGACGATGCAGCGGAAGATCAGGCTTGGG 
TCGACGACATCTCGCAGTTCAACGACGACGATTTCGACGCCCATCAAGATTTGCCTGCAGGTGGTTTC 
CCGATCGCTGATCAAGAGCCGAGCGAGAAGCGTGGTGACCGCGTAGAAGACCAGGCTGCACCGG 

>paratb 13143 

CGGATGAGGACGGTATCGCCAATGCGTGGCTCGATGAGTGGGAGGAGAAGTGACGCAGGCTGGTGACC 
GACGGGTGTTGGTAAAACCTTTAGTAACGGGCCACGTAGTAAAGGTTGGCGGCGACAAAGTTAATTAC 
CGCACGTCGTTCGAACGCTCAGGAGGCGACGCGGAGGGCCAGAGCGTCGCTCTTGGTGATGAAT 

>paratb 13144 

ATCCGAAGCGGTGTGGGGGCGGTCGAGATGAACGGTGACAGGAATCTTCCTGAAGGCTGGAAGGTCTA 
TATCCGCGGTGGGTCCGTGGAAGTGAAAGCGCCGGCGTCGGGCGGGACTTCTACCGGTTATCTACTGA 
CATCAGTTGAGGCCCGGCGTCTCGGTACAGAGATTCTTCGGGCGTTCGGCCAGTGTGACGGTGA 

>paratb 13147 

TGCCGGCCTGGCGGCCCGTAGCGCCGGAGGCGCGGAGGGCCAGAGGGCCGGCGGCGCGAGCGTAGCGA 

GCGCTCTTGGTAGTACTCAGAGTTATTGCTTCACCACATCAGCGACCAGCGGAGGCGGGGTTTCGGCG 

GTTGATCCGGGGGAGCGGCGCCGGATTCGTTGGGGCGCAAGGGCGATGCTGTGGCAGGCGTCTT 

>paratb 13148 

CGTTGAAGGCGGTGCGCTGCTGTGGCCGGGTGTTGCATAACGATGCGGTTGGCGATCCTGATGACGGT 
CAGGGCGTGGTGATTAAGCGTCGGGAGGTTGATGGACGGATGGTGGCGAGTCTGCATGGTCTGATGAC 
TTGCGGTTCGGTGTGGGCATGCCCGCGTTGCTCGGCAGTCATAGCGAATACCAGGGCCGCCGAA 

>paratb 13149 „ 

ATCGGTGCGACAGTGAGAGAGTGTTATCGTCGTGGTGGTCGCGTGTATCTGTTGACGTTGACGATGCG 

GCATAGCCGGAGAGATGGTCTTGCTGACCTCTGGGATTCGCTTTCCACGGCCTGGCGTTCGGTGTTCG 

GAACTCGTAATTGGACGGGGCAGAAAGAACGGATGGTGCAGCGCAGGCGTGGCTTGGCCCTTCT 

>paratb 13150 

CCCGGAGATCATGGGTGATGCCGAGCGTTTCGACATAGCTGGCGTCACCCGGGTTGTGGAAGCGACTT 
ACGGCAAGCCGGAACTTGGTGGGCATGGCTGGCACCTTCATATCCATGCCCTCGTGTTCTCAGTGACC 
AGCTTGTCGAGCGGTCTGATTGAGGGCATTGAGCGGACTCTGGGCCGCGGAGTTAATCATGATT 

>paratb 13151 

GGTTGGCGCGCAACGTCTTTGCTGCTCGAATACATCAGCGCTGGTCGCAGGGATTGGCCAAGGCTGGC 
TGTCAGATGCCGGGGTCGGTCGCCGTTGATGTCCGAGAGATTGACGACGAGGGCGCTGAATACGTTGG 
CCGATACCTGTCCAAGGCTACATATGATGTCGCGGCACGCATAGGTCTTGAGGTGGGAGCTGGC 
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>paratbJL3152 

GTTTCAACGAAAGACGCTCGGGCAGAACGTAATCAGACTCCGTTCGAAGTGCTTGCGAATCTCGCTGA 
GTCGGTGGATGCTCGCGGGTTCGGAATTCGGACCCCGCGTCATTGGGCTGTTCTCCCTGCAGGAAACG 
GAGATTGGGCTGTAATCGACAGTGATACAGGCGAAGTCGCGAGCATCACGGCGCCTGGACAGTG 
>paratb_13153 

GAAGGTATGGCATGAGTGGGAGCAAGCGTCGTGTGGTCGTCGTCAGATTACTTGGTCTCGTCGACGGT 
CAAACCCTGAATCGGGCCGCGAGATGCTGTGGAATGACTTGTTGGATAGTCGTGGACGGTCAGCAGAA 
GCATCGGACGAAGAAATTGCGGTCGATGAGGTCGATGCCGAGTCGGTCGGCGTTATTAGTCGAC 
>paratb_13154 

AGGTTTGGTACCAGGTGTTTGCCTGGCGTCCAGGGTTGATTGTGGATCTTCTGGAGGCGGCCGAGCGG 
TGTGGTGTGGCGGCTGTTGGTGTGTTATCGCAATCTGCTGGTTGTGACGTCGCCGGGTGGCCACCAGG 
CGGGTAGCACCAACATTTACGCGGCAGAAATGTGTTCCAACCTTGACCCCCTACGGATTGTCGG 
>paratb_13155 

TGGCTCGTGCGAGCCTATGTATCGATAACTTTGAGGAGGATGGGATGTCGTATGTTGTGCGCCGAATT 
ACTCTGGACGAGTTATCTGCTCCTCGCCCAACGAAGCGGATATCGGTTGGTTGGGCCGATGGGCTACT 
TAACGGCGGTATGCCCGCACGGAAGTTCGCGATGATCTACGGACAACCTGGTGTCGGAAAGTCC 
>paratb_13156 

ACGCTAACCGTCGAGTTCGCTTGTGCCGCTGCTAAAATGGTTACTACGGTTTACGCGGCTTCACCGGA 
TGAGCATGACCCGCCCGACGTGCGTAGTCCTGGCGATATTGTGCGGCTGGCCCACCGAATCGATGCCC 
CGCTCGCGGGGGTGTATGTGGTGACCGTGGATACGATTGACGACGCCATCGCGGCGGCAACCGA 
>paratb_13157 

GGTGGGTGCGCGGATGTTGGTCGTAGATTCTGTGAATGCGTGTGCGGATTTCGATGCTCGGCGGATGA 
AGGCGGGCATGCGGAAGTTGCGGGCGTGGTGTAGGGATAACGACGCCGCAGCGATGGGTGTGGGTATG 
TACGACACAGCGGGTCGGCGGGCCGGGGGCTACAGCGTTGCCTATGGCGCTGACGCAATCCTGG 
>paratb_13158 

ACCTTGACGTTGAACAAACTCCAGAGCGTGACAAGCTCGCTGAGTTACTTGTAGATGAGGAGATCCCA 
ACCGAGGACTTGTCGCTGCGACGGCTGACCCTCTGGAAATGCCGATTTGGCCCAGTAGGTCAGCAGGT 
GTTGCGGATGACCGGCGGTGGGCTCGTACCGCACGAACGGCCAATTGACTCGGGGCTCCGCCGC 
>paratb_13159 

CTCGTTGACCAATCGGAAGAGCACAACGCTATCGCGGAGGTCAAGGACGATGATCCGCCAACGCGGTA 
GTAATCCGGGTGGTATTCATCGGCCCTGCGTAGGTAGGTTAGGTCCATAGTCGGCACAATTGCTGGTA 
ACCGGGAGTTTCGCTGAGTTCTCGATAGGCGGCTGAGTTATAGCGCCATGCCGTGAATGCTGGG 
>paratb_JL3160 

TGGGTATGTAGCTGAAGTAGCCATTTTCTAAGGGCCGCGGTGTCCGTATGCGATGTGAAGTAGTGCAG 
CGCATCGCTGTAGTGGCTGGGAATGGCAGGGGTGCCACCGTGCGCAGCGCGCCGAGCGCCGGCTCGAT 
GCTCACGAAGGCATTCTTGGACAAACGGCCACACCATTGCGGGCACGGGGTGTTCTTGCCCCTG 
>paratb_13161 

CTGCCAGATAGCAACGCTTGCCTCGGCCTCTTTGCGGTGTGTCAGCTCCCATAAGGCGACGGCGTATT 
GTTCGATGAGTTCGTCGCAGAGATCGCCTATCTGGGTTCGTAGCTGTGAATTTAGTTTGGGGCTCATG 
TATTGGACCGCGGATATCAGTAGGTCAGTTGTACTGGATTCGCATATTAGTGCGTGAGCTGACA 
>paratb_13162 

GGCGCCAATGAACTCGCTGCAGCTGGACAAGCGTTTTGTCGGATATGGGGGTGGTGAGAGCCGCTGTC 
AACTGATTGGTGCTGTGATGTTTTACGACCCCGCGGTGCCCGGACGGCGGTTCTCCGCGCCGCTCCGC 
CCGCCATTGCCGGCCGGTAATGCAAGGTATCTCTCCCTGAAGCTGCGCGATAGCAACGCGGTCA 
>paratb_13167 

TCGGTGAAGGTAGGTCCAATCGGCACTGCCTCCGGTCGTACGAGCAAATACCGCCACCCAAACGTATC 
CTTTGCGGTACAAAGCGGAATGGTCAGGGTATTCCCCCGTGTCCTCGAACACCCGCATCACGCCGGCG 
ATGTCTGGCCGCCAGTACCACCCCGCTCTCATAGTCGAGGTTCTAGCATTTAGCACCGACAAAT 
>paratbJL3168 

ACCCGAAGAGGATCAAGTGGCAACCTGGCCGCATTGGCGGTCTTGGGTTGGCCGGTGCTTATGAGTAA 
TCGCGCGCGCCGAGGCTGTGCGGGTGGGGGCACCGGTGCCGCGAGGGCTATACCCTTTGTGGGCTCAA 
CCTGCAACGGGTAAGGTGGTGGAATGAGTGAGATGATCCGCACTGACAGCCGCGGTCGCGTCAC 
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>paratb 13169 

GCTGGCTGGCCACCCGGACTCGGCCTATCTGCTCCGCGAGGAACCGGGCGGGGTGCTGGTGCTGGAAC 
CGGCCGTGGTCATGTCGGCGGCCCAGGCGAGCTATCTGGCGCTCCCGGTTGCCGACCGTGCGCGTATC 
GAGGAGTTCGTCGACGACCCGTCCACTGCTGTGAAACGCACGTATAAGCGGCGCCGGTAAGTGG 

>paratb 13170 

GCATCGAGTACGCACCCGAAGCTGCTGCGCAGCTCGATGCACTGGAGCAATCTGCCGACGATCAGACC 
TGGGACGCGATCTGCGACGTGCTCGAACTGATCGACCAGACCCCGGACAGTGCCCAGGCCCGGCGCGA 
AGAAATCACGGGATCGAACGGCTCGAAGATGTGGAAGGTGCCCGTGCGGTCCTTATCCGTCGAC 

GATCTCGCCGTGTTGTGGAGCCGCGGCTCGGCTGGTGACTATGTGGTGTTCGTCGGCGTGATGCCGAT 
CGCGAGGTAGGGGCGCACCCAACCGACCAGTGACGTAGTGCGCTGGACACGGCGCAAGCCGAGGTCAC 
AGACGCTGACATTCGCGATCGAAGCCAGGTGCCGGGAGTGCCACTACAAGGCGACGGAGCGTGC 

^ 3. 1 1^ 13172 

AAAGGTCACTACATATCCGGCCGAACGCGTCGCTGATCAGCTTCGGCCAACGCCGCCTGCAGTGCCGT 
CAAAATTCGGCGGGTTGTGGATCCTCGCTGTGGTTTCGGCGTCCAACTCGTCGACACCGGCGATTAGC 
CCTTCAGCAAAGTGCTCCCGGAGCGCGGCGGTCTGCCAATCGTCGTCGACAGCGCCGTGCATCC 

TGTTGATCAGCGTCGAGGTACGGGAAGTGCGAGAGCAAGATGTAGTGCCCGGCTAACTTGCGGCGCGC 
TGACTGCTGAACAGAAGCAAATGTCTGTAGGTACGCCGGGAGCAATTTATGCGCATCGACGTGCATCG 
GATGGACACCATCGTGATTGCCCGCCACCAAGTGCTTGGTCCCCGGGCGGTCCGCAAGCCATGC 

GAGCGCACGCAGCTGACTGGACCGTCCGCCGCCCGAGATGTCACCGAGAACCCACACGACATCGTTGT 
CGCCTACGAGTCGGTCCCATCGTTCAGCGATCTCGGCGTCGTGGTCGGTCGTCTCGGCAAACCCGCGG 
AGATTGGCTACGAGCCGATGACCGATGTGGAGGTCTGAGGTATACCAAGTTTCGGTTCTGAGCG 

j 2 1 7 "7 

TCATTTTCAGGTCTACGAGATCACGTGGGTCAGCCGACGTGATTCACGGTGAATCACCGCGTATGCCT 
CGTGGGTCGGTGGCTGTCCAGTAAGGATCGGTCCAAGCGCGGCGTTCTGGAGACAGTGCGAGCGTTGT 
CCGACCTGGTGCAAGTTGGAGGATGGCAAAGCTCTCGTCGATTGACTGCCGAAGTGCTTCCGTT 

GCGTCAGCGTAGTCAGCGAGCCGGCCGAGTAGCGCCTTGCAGTCGGTCACCCATTCGTCTTTCAACCG 
ATGGGTCTGGGTTCGGCCGAGACGGGCGGCGCGCTTGTAGATTGTTCGTGGCGTTCGATTTGTACCGC 
CGGAGGAGTGGATATCGGTGACTCCGCAACCGGCTAGAGCCAGCGCGGAGTCCATCACTTCGGT 

GGCGCGGGTAAGCATGCGGCCACGGGATTCTGTCAGAGCAAGGAGCTTGCCAAAGTTGGCTCGCAGAA 
CTTCGATCACTGAATCATGTTCCGACACAAGTTTTATCAAGGACCTAGAGCCCAAGACCGAAGACGAT 
GCCGCGCGTACGATTCGATCGTTGAGTTGTGCAAGGCGTTCGCACTCAACCTTTTGAGTTCCAC 

AAAGTGCGCCGATTGCACTCCGGTTGGCGTCGAGGTCGGCTCGGAGAGAACGCAATTGAAGCGTGGCC 
TTTTCCGCGAACCTGGCCGCGGGCGACATCGCCAACACGGCGAGGGCGTCTTGGCGGATGTCGTCTCT 
GGGGTCGTAGTAAGCGCGCACCGCGTCGCGGCGGATCTGCGGTAGATAGAGCTTCGCCTTTGTG 

AGCGCGGTTCCCGTCAGCGCGGACACATGTAGAAGATCGCTGACTGTTGCGCCGGCCTGGAACGCTTT 
GGCGACGATATCGGGCGGCAGCGCAGGCAGCACCTGGGATATGCGGACTTCCAGATGATCTGTCATAG 
GGTGAGTGTAGGTCGCAGCGCCGACACGGCCAACAGATTTAGTCCTCTACCTGGGGCTTTGAAT 

ACGTAGGCACGCCGCTGGCACGCTGTCCGCTCATCGATAACTATGGGTACATGAGCACGTTCGACCGT 
ACCGGGTGCGCCATCATATTTGGGTGTCAGTTCAGCGGAGGTCATCAGTGCACCTATCAGGAAACTGG 
TGTGGCCGCAGCGGACGTACGCCGATTGGTGCTCCCAGTTGGCCTCGGGTTTCTTCGAGGTGGT 

CGATGATGTCTCTCGATCGACCTTGGGATTGCGAAATTCCCGACTTCCACCTTCCGCTGCTCTCCCGT 
GTACGAGTTTCGATGACCCGAGCCCGGTTCGAGCTCCGTACGAGGGTCAGTATTCCGCTCTGGCAAGT 
GCTCCTTGTGGTGATCGTCGTTGCCCTTGTCCTCGGCCTGCTTATTGGGCTGGTGACCGTCGAC 
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>paratb_13184 

CAGGTGTACGGCTGAGGCGTTGGGACGAGATATGGCGGCGAAGCAACAAGAGATTCGACTTGTCCATG 
AGCGCTACGGTGTGGTGGGCGCGGTGGGGGGAGGCTGGCGATGCGCTTCGTA7\ACGGCAAACCGATCT 
GGAGTCCGGTAACCGAGGAGCTGCGGAGCGCGGAGTTACCTCTTCGATTGTGGCTGTCTGCGAA 
>paratbJL3188 

TCGCCGTGACGGCACTCCGCGGTACAGCCTAGACTCGCGGACTCTTTATCAAATTGTGACGTACGGGC 
TACTGGGGCAGAACGCATTCGGGCTGAATGAGGTAGCGATCTTCGATGCCCGCTATTCTCATCTTCAA 
CGATGGTCGATATCGGAGCTCCTCTGCTCACTTGCGGGCGAGAGAGTGTACGTCGCTGAGCTGT 
>paratb_13189 

CGATGGAACTGGATACGTTTCTACGTGACCCGTGCGGGTCACGGGTACCCAACCTTGCGCGTGAGGCA 
GCTATGAGGATCAGCGCCGAAGGTGAACTGCCTGCGTCTCGGCGCCGTCGTGATCGGTTTACGAGGAA 
GCCACCGGCGAAGACACCACCATCACCGTCGAAGGCAAATCTGTGGCGCGCCTGAGGCCCCGTC 
>paratb_13190 

AGCCTCCACGCCGCCGGTGGATCCGCCGCGACGAGTTGCTCAGCCGACTCGAAGGTGCCCAAGCCGAC 
ACCGGTCTGCGCCACGACCTTAATGCGCTCGCCGGCGACACCACGGACGACCTCGGGCCCATCAAATA 
ATTCGCATTTGTGAGGACATTCGGTCGGTCGCGGAAACCTGCCACCGCAAGGTTTATGTTCGGT 
>paratb_13191 

CGACTGTTGATCGCTAAGCCTGTGGTCTGTTTAGCTGCATAGCAACATGTTTCGCCAATCGGGCGCTT 
ACGACTATCGACGGTTCGATGTATCCGACATTCGAATTCCCGTTCTTACGTGCGGTTTTGAACGAGCC 
GAAGAGAAGCTATGCCACCGGTTCCTACTCGGTGATGATTGTTGCATGACCGAAGTTGCGCGCC 
>paratb__13192 

GTGAGACTCTCATCTCCCATGGGGATCTCTACGATCCGAAACCCGTTAACGAGATCCAACCCACCGGA 
TTTGCGCCGTGGGATCTCGCCCTGGGAGGGCATCGTTCGTGTGGGAGGCCCTCGATCACTGGACATGG 
CTTTGATGACTGTCGCGGCCCATCCGAATACCCACAACGATGTTCTCATCGTGGGTGCAGGTAG 
>paratb_13193 

ATCGCGGCATGTGTTGGCGCGCTTTGCTTTGCGTGCGGGACTCGTGGATCCGAAGCTGTTGGTGACGA 
ATGATTGCGAGGCGGTGACGCAATCGGTAAGGGTCAACAGCTGGCGCTATGTGGTCATCGACTGCGCA 
GAACTGATGTCTGCGTCGCATGACTCCATGGCCAAGTTGGACCAGGCTTGTTGCGACAGTGGCA ■ 
>paratbJL3194 

CAACGCTATTCGCTTGTGATGGACCTGCTGAATCTCGTGCGTACTCGGTCGACAGACTGACGTGGAGC 
TGCGCGGTCCAATCGCTGCGTCTCGTCGAGGAGATGCCGAGCCACGCAAATGGAGTCTTCGAGTTGCG 
CGTGGTGGACAACGTGCCGGCTCCCGACATCGTATCGAACTCGGTTGTAAGGGTGCTCATACCG 
>paratb_13195 

GCGAATGGCCGTATTGGACTGGCTGATTCGGGCGACGACGAGGAGGGGCCACTGATCCTTGAACTACG 
CCAGTAGTGGCAATCAAAAGCACTGTTACGAAAGAACGAATTGAGGAAATCAAATGGCTGACATCGCG 
AGACTGACGCTGAACGTGGATCCAGCATCTGTCCTTCTCTTGGGTACCGGTGGCACTTCCCGGA 
>paratb_13196 

CAAGGGCGGCATACGAGAATGGAGTGAAGACCGAAGCTAACGTCCAGCGTGGCGGTGTGGATGTTCAC 
CGGTTGACCGGAGTCGCCGTATCGGTGAGCGGAACTGGGCTCGACGGAGCGGTCGTGGAGACGTCGAC 
CCCACTTGAGAATGTTCCTGCCGGCGCGATTTTCCGCGCAGAAGGAGCTGCCGAAGTATCGGTA 
>paratb_13197 

CGCGCCGAGGGCCGGCAAGGATTCGGTGGGGGTAGTCCGCGAGGTGTGCTTGCCGTGACGGTATTCGT 
CGAGCGGCTGGTTCCAATCGGAAACGCGAATGATGTAGTGCGCTCATCGCCTCAGAGGCGCCCGGCGG 
CGGGTGAGTAACCGTGCGCGGCCAGTATGGATATACATCGCCGGCGTTGACCGCGGTGAGATGC 
>paratb_13198 

CTCTCCGATGCTCGATGGACAAGAAGCATGTTGGAGCTCGTTGGGTTGAGTCGAGCGCTTCCGACGAA 
GCGTTCAGCTTGGTCGTTGCTGGCTGAGGGCGCCGTGAGGAATCGTGTGCCGACGCGGATGACATACC 
TAAAGTCGTATGTGCCGACGTTGATCTCGGTGGCTCCGGCACCGTACGGAGCGAATGCGCGATT 
>paratb_13202 

GGTGACGAAGGAGAGGAAAGCTATCGGGGCCGAGATCCATGCCTCGGTTAACTACTTGGTGAGGAAAG 
GGCGATCGGCGGGAGTCGTATCGATCTTGTCGACGCAAAAGCCGACGGCCGATTCGTTGCCCACGGAC 
ATCAGAGATAACGCGTCGTTGAGAGTGTGCTTCGGTGTCCAATCTACATATGCGGCAACGGCAG 
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TCCTTGGAGACGGGTGGCGAAGTGACACGGATGTGTCGCCGCTCGGGATGTCGTCGGGCGTCGGAGTC 
TCATTTATCGGCGGCCACTTTCGGCGGTTCCGGGCTCCCTTCGTTCGAGAGCGCGTAATTGCGACCCA 
TTCGTGGCGTTGGTCATCCCTGAATCGTGACCCATGGGAACTCCTTCGACCGGAATTGGCAGAT 

GGTCATGTTCGCGATTCCTAGGGAAAGCGGTCTATTCCGCCGTATATCTGTCGGTCCGACATCCTCAG 
CGGCGCGCTTGCGGATTGGCGGTCATAACTGTTGCAACGGCACTCGGGCACAAGCCGCCGGCTGGCGG 
CGCGTGAGCACAGGGATACGTGAGAGGGGTCGATGGTGACGGTCGAGGACTTGGGTCGCCGTGC 

TGGGCGACAGCCTCTACTCCTGAACATCGAGGAACTGGCGGATCGACTGACGGTAAGCGTCGGCTGCA 
TTCGGTCCTGGCGGTTGAAGGGGGAGGGTCCGCCAGCGATCCGGGTCGGGACGGCGCTTCGTTGGGAC 
GCTGTCGAAGTGGATGCATGGCTGGACGCACGACGGGAATCACGATTGGAAGCAGGATGATCGA 

GCCACGTGTCGGACCGCACGGTACCCGCGTGTATCGGGCTCGTGTCTACTACCGCGGTCGCTACGTCG 
CATCTCGGACGTTTTCCCGCAAACGCGATGCACAGGAGTGGGAACGTAAGCAGGTCGAGACACTGAAG 
ACCGGCGCGTGGGCCGATCCCAAGGCAGGTGAACGTCCGGTCCGCGAATGGTGTGAGATGTGGC 

TGTCGGCTCAACCCGTCAGAGCACCGGCGACGGAGCGGAAGATCCGCGGCGTTATCGGAAAGCAGATC 
GCCGGCACATTCGGCCGGCGCCCTCTGGTCTCTGTCCGCCCGTCCGAGGTCCAGGCGTGGGCCGCTGA 
GATTTCTCGAAAGCAGTCGGCGGCGACGGCCCGCCACTCGCTGGGGGTACTGCGCCGAGTCTTT 

G^CATGCGGTCCGCGATGGGGCCATCCACCGCAACCCGGCCGCAGGCATCCGCTTGCCGAAGGTGCA 
AGGCAACGATCCGCGCCCGCTCACTCACGACGAACTGTGGCGACTGGCTGACCACATGAACCAATTGC 
GTGACCGACTCTTGATCGTCGTAGCCGGATACTGCGGTCTACGCTGGGGCGAACTTGCTGCGCT 

ACGGGACGAAACGGAGTATCTTCTGAGCTCGCCTGAGAATGCACGTCGACTCCTGGAAGCCCTGGGCC 
GAGACAAAGCAATCCATCCGGCACCATCGGATACCACAGAAGCACCGACCACACACCGACCAGAGAGG 
AGTGACGAGCAGTAGGGCAAGCGCCCGGAAACCCTCGCTGACCTGCAAAAATGGTGAGTGCCCC 

CCGCCGACGCCGCCTCGGTGAAGCCCGGCGCCTTTCGGTCGAGAGCGGACTGCAGCACGGTCATGTCC 
ACCACCGACGATGCAGAGCGAAGCGATGAGGAGGAGGAGGTGAAATCATGATTGGAATCCCAGCAGTT 
TGGCGGACAATGCGATCAGGATTTCGGTGGTGCCGCCGGCGATGCCCAGGATCCTCATGTCCCG 

AGGAGGGCTCCGGCATCATCCTGTCGACCGACGGGCTGATCCTGACCAACAACCACGTCGTCG^ 

GCGGCGGGACCGCCCAAGGGTCCCGCGGCGCCCCCGGTGGTCCCGCTGCCGCCCGGCGGCCCGGGCGG 

TGGTCCCGGCGCCGGCACCCCGAAGACGACGGTCACCTTCTCCGACGGCCGCACCGCGCCGTTC 

GCGCGACTCGTTCGCATCGAGTAGGTCAGGGGTTCGAATCCCCTTAGCTCCACAGAGTTTGAGCA^ 

AGAGGGTAGTTCCGGAGATAGCCGAGGGCGGCTTCCGACCTCTGGGTCCGCAGTCGGCACGCAGCAGA 

TCGAATTGCCGCATCTGATTGTCGGCCACGGGACCTAAGTCCAAATGGACGGGTTGCGTGGGCA 

GCAAAATGAAGAGGGCTGTGTATTGCGTA^ 

GCCTGCGCAAGCATGGGTAACGCTGATCGTCGGCGGCGTCGCCACGATTGGCGTCCTTGTCACATGGC 
AGCAAAAGAGCCGCGCCGACCGGCGCAGCGAGTGGTGGCGACGCACCATGTGGGCGTTTGAGCG 

GCCGTCGTCTTGGGCACGGCATGCTCCCAGGTGCGCTGGCACGAGCCGCCTATCACCAGCAGGT^ 

GTGCGCCTGCGGCAGCCGCAGCGACGGGCCGCCGCCGCGGCGCCGCAGCGCGAACGCGCGGGTGGCGC 

CCAGGCTGACGATCGCCACCATGGTGTCCTCGGAACTGCTGCGGCCGATGGTGTCGCCATGCCA 

gggcggacacSgggccgctggtacatggcccacgtcgaaggacgggtcgcgcgggtgcaatt^ 

CCGACCGGGTGATCCACGGATATGAACGCGACGGCGACGGCGTGTATGTGCGGCGCCGCTTCACCTTC 
GACCCGGGCCTGCTGCGCGAAGCCGGAATGTCCAATGCCGCAATATGGTTGGTGAATCCCCCGA 
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>paratb_13719 

TCAGCGACCCGAGTCATGGCAGCGGCATCCTGTCCGGGGTGTATCTGACGCTGATCTCCCCGCTCGGC 
CGGTTCTTGCTGGCGGCAGCGATCCGCGAGGCGCACACCAAGACGGACGGCCCGCCGCGGATACTGGC 
GCATCTGCGCAACATTGCGGCGGATCTGCCCGGCTCGATCGGGTTCGCGGTCGCGTTCTGCTAC 
>paratb_13720 

GCCCGGTTCGTCCGGCGGGGCAGGAAGGCGCCGGGCTTCTTCGTGCGCAGCGCCGACAACCGGTACCT 
GCTGCAGTACCACGGCGAGCATCTTCCGCACTGGGAGAGCCGGGTCGAACTGTCGGACGAACGAGATA 
GCTTGGGCATGAAGCGGATTCGCACCCGCATGCATTTCTCCGACGCCGACTACGCCAGCGTGCG 
>paratb_13721 

CACGGCGATCGGTGTAATCGACGAACACCTGCGCCGCCACGGGGCGGGACGGGTGGAGTGGTTGACCG 
ACGACGTCGAGGCCTCGGTGCGCGGCTACATGCGGCGGCGGGCCGGTTTCCACCAGGCCGGAACCACC 
CGGATGTCGGCGTCGCCGAAAGACGGTGTGGTGGATCCCCAGCTGCAGGTGCACGGGGTGCGTG 
>paratb_13723 

CCCCGCTGGACGCGCCGAACACGATCGACTGGATCTGCGGCTGGCGGCAGACGTACTCGATGGCCGCA 
CGCGGCTCGATCGCGCCGGACGCCAGCACGGACATCGCGATCAGCCGGCAGCGGCGCTCGCGGATCGT 
CTTCTCGTACAGCTCGATTCCGCCGCACATCCGGAAGCCGATCTTGTTGAAATTGGCGCACACG 
>paratb_13724 

ATCGGGTTTTCGATCCCTTGCCCGTCGAGGGCGTCGAGCAGCCGCGGCAGGTTCATCGTGATGAAGCC 
CGGCTCGGCGCCGTACTTGAGCCGGACGTGGTCGGAGAAGAAGCGGAACGCGTCGTGCATGCCGAGCC 
CGAGCAGCAGGTCGGTGACCACGTTCTGGATGAAGATGACCGGCGTGGACAACCCGGCGAACAT 
>paratb_13725 

CTTCATCTCGGCGTCCACCAACAGCTGCATGATCGGCTCGATGTCCTTGCCGGCGAGGGCGACACCGC 
CCTTGAACATCGACCGGACCGCCCCGTCGTCGGGCAGGAACCGGCGCAGCGCGTCGAGCATGCCGAAC 
TCGGTCACGGCGTTGGCGTACTTGTGCGCATACGGCATGCACGGGTAGAAGACGTAATCGGGGT 
>paratb_JL3726 

AGCGGGAACGGTTGGCGCGGAAGTGATCGCAGATCTCGCCGACCCGGTCGTGGGTGGTGCAGACGAAG 
GTGCGGATGCCTTCCCGGTAGGCGGCGTCGAGCGTGTCCAGCACCGGCCCGAGGTGCTGGAACCGGAT 
CGCCTGGGCGCGCGCCTTCTCCTCGGACATGTGGTTGACCCCGAAGAACTGGTTGTCGCCGAAC 
>paratb_13727 

AGCACCCGGTCCATGCTCACGACGCCCTCATGGCCGCGAGTTTTTTGATGCGCGCGGCGATCTCGCGC 
CGAAACGCGCCGCGCGGCGACCCGTTGACCGCGGGGAGGGCCGGCGACGCGGGGCGCCCGGCCAGGGC 
GGCGCCGGTGATCATCGCCACGACACGGTCGACGGCGAGCGCGGAGCGGAACGTGTTCTCGCCG 
>paratb_13728 

TCGCGGCGGTTGTTCTTGACGCTCTGGGCGAAATAGTCGATCTGCGCCGAATACTCTTCGCCCCGAAG 
GTAATACCAGACCTCGTCGGTGAGCTCGGTGGTGTAGCGGATCGTCCAGCCCGGCCCCAACTCGGGGA 
GCCCGGGGTGCGTTTCGCGAAGGTAGATCTGGCACTCCTGGCGATCGGCGACGAGGCGGCCGTT 
>Contigl6_13729 

GGTCCCCCACACCGAGATTTTCGTCGACATCTTGCGGAAGCTCTCGTCGCTCCAGTTGACGCACAACT 
GGCCGCTGGCGCCGTTGTCGTAGCGCAGCGTGCAGTAGACCTCGTCGTCGACGTCGCGGGAGAAGACG 
CTGTGCCGCACCACCCCGTCGACCGAATGCGGCACACCGGCGATGAAGTTCATCAAATCGATGG 
>paratb_13730 

CGTGGCAGGCATAGTCGTAGAGGGCACCGCCGCCTTCCTCCTTCACGCCGCGCCAGGTGCTGCCTTTC 
GGGCGTAGCACGACGGGCCCGTAAGCCTCGGCGCGCACGTGGTGCACCTGCCCGAGCCCGCCGGACGC 
GACGATGCGTGCCGCCTCCCGGAAGGCGCCGATGAAGCGGCAGTGGTAGCCGACCTGGGTGACG 
>paratb_13731 

AGCCGATTGGTCTCCGCCAACGTCACCAGGCGCTCGCCGTCGCGGACATCGAGCACGAACGGTTTCTC 
GCAGAAGACGTGTAACCCTCGGGCAAGGGCCTTTTCGACCATCGGTGCGTGCAGCCGCGACGGCACGG 
CCACGACAACCGCCTGGGCCCGCGTGTGCGTCAGCATCCGGTCGAGGTCGTCGTAGCAGTCCAG 
>paratb_13732 

ACCCGTGTATTTGCCCAGGATGTCGCGCAGATAGCCCGCGGAGTCACACACCCCGACCACGTCGAGGT 
CCGGGTGGGTGCGCAGGATCGCCAGGTGCGAAAGACCCATTTTTCCCAGGCCGACCACGGCCGTTCGA 
ATCATGCTCCGCGCCTTCACTCGCTTCCACTGCCGCATCGGCAACGGGTACGGCCCGCCAACAC 
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>paratb 13733 

CGTGGACGTTAGCACCGCGGGCGGATCGTCAACGCGAAATCCGGTCGATCTCTTCGTCGTCGGTAATC 
CCCGAACGTGGGCGGGCGCGGGAGTTAGTCTTTTCAAGGCGATCTCGGCCCCGCCGGCCGCGCGGTGG 
CATCGGATCGTCGCGGCGCAGCCGGCGGGCCGGCGCGAGCGCCTCAGGTGAGGGGAGACATGGG 

>paratb 13735 

TCGCGCTGCGGCTGTTGACCCGCCACCGGCCGGCCATGATCCTGACCACCGGTTCCGGTGTGGCGGCG 
CCCTTTATCTGGCTGGCCTGGCTGCTGCGGATCCCCGCCGTGTTCGTCGAGTCCGTCACCCGCATCAC 
CGAGCTGTCGCTGACCGCGCGGATGGTCAAGCCGTTCGCCTCCCACCTCCTGGTGCAGTGGCCC 

>paratb 13740 

GATTGCACACCGCTTTGTGAGGCGCGCCGGTAATGGGCGATCGATCCCTTGGCGGCGGCCAGGGTGGG 
GATCACGTCGGCGTAGCGGAAGCTGCCGTTGCGCCAGCGGGTGTGTTTGGGCAGGGTTTTCACGTCGA 
GCGGCCCGTCGCCGATCAGCACCAGGTTGTCGCCGCGCCAGCCGCCGCCGACCACATGCCGTTG 

>paratb 13741 

CCAGGCCGCGAGCACGACGTCGACGTTCTTGTAGGGGTTGAGCCGGCCGAACATGACGAAATCCCGGC 
GCCCCTCGGGACCGACGAACGGCGGAACCCGGTCCAGGTCGAGGTCGCTGGCCAGCGGCACCACGCGC 
ACCGGGGTGCCGGCGACGTCGCGGCGCGCCGAGATGGCCGCCGCCACATAGTCGCTGTAGGCGA 

>paratb 13743 

CGCAGGGTGGGCAGCCAGGTGGCGGCCGTGCGGAATCGCGGGTCGAGCACCAGCTCGTAGTCGCGCGC 
GGCGTCGGACTCCGGGTGCTGATCGGAGGTGACCAGCAGGACCTCGGCGCCGTGCCGCTGCAGCGCCT 
CGGCCTGCACCCGCACCGCCGGCCGCGTCCACGGCGAAAGCCACAGCACCCGAGGGGAATTCAC 

>paratb 13744 

AACACGGCTCCGATCGCGTCCAGGTAGGCATCGGCCATGGCCTGCACCGTGTAGTGCTTGCGCATGCG 
CTGCTGGCCGCGGCGTCCCACCGCCGGCAGCGCGTCCGGGTCGGCCATGATCCGGGCCAGACATTCGC 
GCCACCCGGACACGGTCACCGGCTCGACGAGGAATCCGGCCCGCCCGAAATCCAGCATTTCCGG 

>paratb 13745 

GACGGCGCAGATCGCCGACGCGGCAACGGGCACGCCGCGCGCCATCGCCTCCACGATCACCAGCGGGA 
ACGCTTCGGAGCGGCTGGGCACACACAGCAGGTCGGCGTCGGCCAGTGCCGGGCCGGGACCGGCCGCC 
CAGCCATGCCAGCGCACCCGATCGCGCAGCGCCGCCGGCGTGCCCGCTTCCAGCCGCTGCCGGT 

>paratb 13746 

CCGGACCGTCACCGAAAATCGAGAGCCGCCAAGGTATTTCGGCCAGCCCGCGCAAGGCCTCGATCAGC 
AGATGCGGGTTCTTGTGCTCGACGATGCGCGACAGCATGACCAGGTGCAGCGGCGCACCGTCGGCGCG 
CCGCCGCGGGGCCGGGTCGCCGGTGACGACCACCCCGTTGGGCGCGATGAAGTGGCGCCCGCAC 

>Contigl6 13747 

AGCCGATGCTGGTCGAGCAGCATGTCCCAATGCCGTTGCGCCAGCACGATGAAACCGTCCGCCCTGCG 
CATCGCGGCGGTCAGCGGCCGCGAGTAGATGGGCCGGTCCGGCTCCGGCGGAACATGCGGGGCGACCA 
TCCAGCGCCGGCCGCGGCCGGCGGCCCGCCACAGCGTGGCGAACCCCACCTCGGTGTTGGTGTC 

>Contigl6 13748 

GCCGGAGATCAGCACCGCCGGGCCGTCGGCGACGTCGATGATCGGCGCCCACCACGGCTGGCGGATCA 
CCCGCACCGTGTCCGGGATTTCGGCGATCAGCGGGCCGAACCGCTGCACGCAGACGATGGTGACCGGG 
TAGCCGCGCCGGTCCAATTCGGTTGCCAGAAGCGCTTTTTGCCGCTCGGCTCCGCCGTAGACCA 

>paratb 13749 d 

GGCGGTTGGTGGTGATCACGACCGACGGCAGCTCGGTGCGCCGGCGGTTCGGCCGCCGCAGTCGCCCC 

CACGCGGCGGCCCCGGCCAGGTACGCATCCGCGCGGTGCACGCCGCGCCGATGCTCGAGCAGGAGGGC 

GGCGTTGGCGCGCGCCAGGTCACGATTGCGCCGGTGCGCCGCGTCGGTGAGGCGTTGCGGCCCG 

>paratb 13750 „„„„ 

GTCGCCGTGTGCTCGACGCCGCGTTCGTCGACCGTCAGGACACGCCAGCCCGCCGCGTGGGCCCGGGC 

CTGCCAGTCGGCCGCCTCGCCGTAACCGAAGAACTCTTCGTCGAAGGCGCCGAGGGCGTTCCAGGCGG 

TGCGGTTGATCGCCAGGCACGGCGGGCGTCGCGTCACGAGGTTCTCCGGCGTGCGACGGCGCGC 

>Contigl6 13751 

GCTCGCCTCGGGAGCCATCGGCGACACGGCCGCCACCCCGGGCCGGCGCAGCAGCTCCCGGGTCCGGG 
TCAGCGGCCCCAGTAGCCGGGTGCCGGCGGGCAGCAGCAACAGGTCGGCGTCGGGCGGTGCGTGCTCG 
GCCAGCACGTTGAAGGCGACGGCAGGGGAGACGTCCAGCGGACCCGAAACACAGTGCACCCCAG 
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>paratb_13752 

GGTATTTCGTCGCCACCTCGGCGCCGTAGGCGTACACGGGCAGGTCGGGCAGGTGCTCGGCGACGCTG 
GCCAGGCACGTATTGGTGCGGTCGCGGTCGCCGTCGGTGACGATCAACAGCGCCAGCGGCCGCTCGGC 
CGGCAGCGCGATGGCACCGCCGGCCGAGCGCTTCAGGTATGCCCGGTCTGCCTTCGACGTCATG 
>paratb_13753 

CCGCCGGCTGCTTCTCACGCAACGAGGCCCGCAACGAGGCCAGGCTGGACCAGGTGATGGGGCCGAAC 
ACCGCGCTGGTGGTCAGGTAGGCCACGGCCGCCGCGGTCAGCACCAGGATCACATGGTGGCCCGAAAG 
CAGCAGCGCCACAACGACACTCGCACCGGTGGGAACGAGCAGCCGCAGCACGAACGCGACCGGG 
>paratb_13754 

GTGCGGTAGCCGCAGTGGCGGCGCAGCCACCAGGTGGAGACGGCCATGTTGAACAGTTCCGTGCACAC 
CAGCGCCACGCCCGGGCCGACGGCGCCGTACCGCCCCGCCAGGGCGAGGTTGAGCCCGACGTTGAGCG 
CCAGGGTCGCGACCGTCAACCACAGCAGCACCCGTTGGTGATGCGAGGCCACCAGGCCCTGGCC 
>Contigl6_13755 

CAGGGTGCCGCCGACGAACCGCAGGGCCGCCGCGACGAACAGCAACGCCAGCGTGGGCGTGCCGCGCT 
CGATGAACGCGCTCTTGCCGAACAATCCGATCAGCGGCCCGGCGAGCAGCGCGCCGACCACGGCGACC 
GGGACCGCCACGAAGGACATCAATTCCACGCTGCGGCGCAGGAAGCCGGCGAATGCGGCGACGT 
>paratb_13756 

CCCGCGCGAACAGCTCGGTGGCCGTCGACAACGTCGACTTGTGGAAGATCAGCGAGACCACGATCGTG 
TTGAACGCGATCGTCAGGGCCAGGCCGTAGACGCCCACCTCGGAGTGGGTGCTCAGCAGGGACAGGAT 
CACGCCGTCGGCACGGCAGTACAGCAGCCCGACGATCAGAAAACCGATCAGCGGCAAGCTTTCC 
>paratb_13757 

CGCAACAAATCGGCGGCCTCCCGCGGGGCGAACAGCGGCCGCACCGAGATGTGCCGCATCGCGGCCGC 
GCCCTGGATCAGCAGCTGCACGGCGGGCGGGATCAGCTGGGCGACGGCGAACCAGATCACGTTGGCGT 
GCGCTGCGACCAGGCAGGCGACCATGGCCAGGGTGCCCACCCGGGCGGTGACGTCGGAGATGGC 
>paratb_13758 

CACCGCCGAGAACCGGACGGTGGCAAGGAAAACCGGCTCGAATCGCGTCGTCATGGTCTGCAGCAGCA 
GTCCACCCGACAGCACGACCAGCATCACCCGCACCTCGGTGTCGTGATAGATCAGCAACCCCGACCCT 
GCCGCCAGCGCCGCGAGCGGAACGCAGTACAGCAGGGCCAGGCCGCTGTTGATGCGGACCAGGC • 
>paratb_13759 

GCTCCAAATCGCCGCGGCCGGAAGTCACCCGTCGCACGATCACGGTGGCGATACCCAGATCGGCGAAG 
CTGGTCCACATGGCGACGAACGCCACCGCGATGGTGAGCTGGCCGTAGCGTCCGGGACCCAGATAGCG 
TGCGGTCATCGCCACCGAAACCACTGAGGCCAGCATCCCCAGTGCGCGGCAGATCAACTGGACC 
>paratb_137 60 

GAGAACGCGTGGGCCATCCGGGCCAGCGGCACCGAGGGCACGACCGCGGCGGCTGCCGTCGGCTCACT 
CATGGGTGGCGAGTTTAATAGGCGCCGTGGCTCGTCAAGACGGCTTTGACGGTCTTGGCGATGATCAT 
GAGATCGCCCGCCATGGACCAGTTGTCGACGTAGGACAGGTCCAGCCGCACCGATTCTTCCCAG 
>paratb_137 62 

CGGGGTGACCCGCGGGTCCTGGCGCATCTTGAACAGCACCCCGGCGCCCTCGTTCACCGACAGCAGCT 
GCTCGAGCTGGGTGTCGGCGCCGTCGGTCATGGTCCGAAACTTCAGCATGGTGAACGGCTTTCCGTCT 
AGGCCGATCCGCTCGGACGGGTAGAAGACGGGGCCCTTGCTGGTCAGCTTGATGGCGAGGGCGG 
>paratb_137 63 

CCGCGAGCATGACCGGCGCCGCCGCGATCAGCGCGGCCAGCGAGAACACCATGTCGAAGGCCTGCTTC 
TGGAAGCGTTGCGTCCCTTCGTATTGCGGCTTTTCGACGTGCAGCAGGGGTAGCCCGGCGGTGAGGCG 
CAGGGTCAATCGCGCTTCGGCGACGTCCATCACCCCGGGCGACACTACCAGGTCGACGTCCATG 
>paratb_137 64 

GTCTCCAGCTGCCACATCAGCTCCCGGATTCCGTGCACACCGAAATGCTCGGTGCGGGTGACCGCGAC 
GGTGTCCGCGCCGGTGCTGCAGATCGCGGCCACCGCGTCGGTTTCGTCACCGAGAATCGGGACCTCGT 
GCCCGGCGACGGTCAGGATCTCGCCGCGGGGCGGGCCGTATCCGGGGATGCAGACGCCGACCAC 
>paratbJL37 65 

GGTGCAGCCGTTGCGAGGGTCGCGGACCAGTTCGTGCGCCAGGTGGGTGACGGCCTGGCGGTCGCCGA 
TGGCGAAAACCGTTGTCTGGC7VATGCCCGTGGGCACGCTGGCGGGAGATGTGCTGGCGCCACAGGCTG 
CGGCTGGCCAGCAGGCCCAGGGTGCCGACGGGTAGGGCGATCGCCAGGTAGCCGCGGGCCAGAT 
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>Contigl6 13766 

CCACCTTGGCCAACAGGGTGACCATCGCGATGATGCCGAACGTCCAGAACGACGCGCTGCCGATCCGG 
CGGTATTCGTCGATCCCCGAACCGATGATTCGCGTCGAGCGGGTCTGGAACACCGCCAGGGCCGACAG 
CCAGAGCAGCGCGAACAGCACGGAGAACAGCGTCATGACCGGGTCGGAGTAGCCGGAGGTGTTC 

>paratb 13767 

GCGACCTCCCCGAATCGGACGTACTGTGCGAACAGCACCGAGACGAATACGATCACCGAGTCGGTGAC 
CCGCAGGCCCTGCGAATAGTGGTCCTGCCACCGCCGTACGGCGGTGCCGGCGGCCGACGTCGGCGCGC 
CGGCAACCGCCGGCCGGCCACCGGTTCCGTCGCGCGCCACGGTGGTGAGGGCCGCCGGCCGGTG 
>paratb_13768 

CTTCGGCGACCACCGAGCGGGCATGGCGTCCACCGTGTTACGGATCATCACCGACTGAGGCATGGTGC 
CACCTGTTCCATTGGTGCCAATCTGGTCTGGGCTGAGGGCCAGCTCGCGTCCTGCTCGGAGATGACCG 
TGACCGGTATCGGCCAGGTGACTCCGAATTCCGGGTCGTCCCAGCGCAATCCCTGCTCTTCGGC 

>Contigl6_13769 

CGCCGCGTGCCGCCCACTGGTGTGGTAGGTGACCTCGGTGTCGTCGACCAGCGTCTGGAAGCCGTGGG 
CGACGTAGGGCGGCAGGAACAAAGTCCGGTGGTCGTCGGCGGCCAGCTCGATCATCACGTGGTCGCCG 
TAGGTCAGCGAGTCGGGGCGGACGTCCACCGCGGCGGCGACGATGGCGCCGCGGGTGCAGCGCA 

>paratb 13770 

GCAGCGTGGCCTCGGCGTGCGGCGGCACCGTGCGGTGCAGCCCCCGCACCGTGCCGCGGGTGTAGTTG 
AAGACGATATTCGTCTGCGCCACATCGAGATTGAGCCCGTGAGCGGCGAAGTCGCGGGCGCAGAACGA 
CCGCCAGGTAAAGCCGCGATGGTCGCGACGGAGTTCGAGGTCGATGATCGTCACCCCGGCGACC 

>paratb 13771 

TTGGTGGGTGTGTACTTCACGTACCGCTCCTTCTTCCCGGCGGGGCTTAGGCGTATCCGGCGGACGGT 
GGGCGGGTCATCACCGTCGGGATGACGCCGTAGCGCGGGCCGAGCGTCTTGCCCGATGCGGCGGCCAG 
CCGCGGCAGCGAGCCCATGACGCTGGGCGGCACGTTCGCGCCGGCGAGGTTGATCGTCGGCAGC 

>paratb 13772 

GCGGAGACGGCGCTGTGGGCGGCCGGGATCACGCTCGTCCAGCTCGCCGGCACCGCCAACGGTCCCAA 
CGCGGCCGCTTTACCCAGCGTGCCGAGCACGCCGGAGCCCAGCGATCCGAGCGCCCCGGCCCCGGAGC 
TGGCCGCACTCGCGACCCCCGACGCCGCGGCCGCCACACCGTCGCCGGCAGCCTTGGCCAGGCC 

>paratb_13773 

CTGCGCGGTCTGGGCGATGCCGAGGATGGACGACATTCCGTACAGGGGCGTGGCCGCGGCCGAGAAGG 
CGCTGGGAATGGCGCCGGGTATGCCCGAAGCCAGGCCCGTCATGATCGACGACGTGGTCGAGTTGGCC 
GCCCCGGCCGCGGCGCCCCCGGCGGCCCCGCTGCCGGTGTCCGTGACCGTGTCCAGCCCGGCGG 

>Contigl6_13774 

TCATCGGTGAGGAAAGCCCCTGCAGGGTGGTGGGGATCTTGGACACCGTGTGGTTGAGTTCGGCCTGG. 
GTGGTGACCTGCCCGACCACCGCGGCCTGGCGGGCGACGCCGGCCTCGTCGGTGGTGTCGGGCGGCGG 
GGTGAACGGCGTCACCGCGCAGGCGGCCGCCGAGCCGGCGGCGTATTCGTACATCGCGGCGGCG 

>Contigl6_13776 

GGCGGCGCCGGCCATCCAGGCCATGTACGGCGCGAACGCGGAGGCCATCGCCAGCGACGACGGCCCCA 
GCCAGCGTCCGGTGGTCAGCCCGGCGATGACCGAGCGGTAGCAACTGGCCGCGGCGTGCAGTTCGGCG 
GCCAGCGCGTCCCAGGCCACGGCGGCGGCCGTCAGGGACAGCGGGCCGGGCCCGGCATACATTC 

>paratb 13777 

TCGCGGAGTTGACCTCCGGGGGAAGCGCTCCGAAGTCGATCACGTCAGCTCCCGGCCCTGCGCAGGAC 
CGCGGCGGCGGAGGCGGCGCCGGCGCCGCCCCACACCGTCCATGCAGCGGAAAAGTCCTGGTCAGCCG 
AGGTCTGTGGCCCCTGCGGGGCCGGTGACCAGCGGTTCGCCGTGACGAACGACATGTGTTTCCT 

>Contigl6_14004 

CGCGGTGGCCTGCGCGCTGGCCTGCTCGAGCGCGGCCGCCGTGGTGGTCAGGTAGGACACGATGGGCT 
GCGCCGCGGCCGCCGCCGCGGCCGACCCGCCGCCCGTCCACTGTTCGGTGGTCAGCAGCGAGATGATC 
GACTCCCATTGGCTGGCGGTGCTGCTCACTTCGGCGGACAGGTTGGCGTACGCCGTCGCCGCCG 

>Contigl6_14278 

GCAGCTGGTGCGATTTTCGTACGTTAGACCCACGCTCGACGATGCGATTGAGCAGCCGCTCGGTTGCG 
ACGTGGTATCTCGCCAAAAGGCCGAAACCACTCGTAATGCTTTGCTACAGTCCGGTTCGCTAAACGGA 
AGACTCTGCAAAGGGATGCTTGACTCGGCATGGAAGCTTTCGTAACGATCGTCTTAATTGGGCT 
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>paratb_14279 

TGCGGCCATCGTCCTGTACAGGGTCATTCTGTACATCCTCAAGGAGCGGTACTTCGCCAGCGAGGAAT 
TCCTGGCCCACAAGAAAAAGATCGCATCGGTGGTCGCCGAGCACAACGAGGTCGCCGATTACGTCTCG 
GAGATCCGCAGCGGTGGGTCGTTCAGGCTTGGCGCGTCATCTGCCGGCGCCCAAGCACATCTGG 
>paratb_14280 

CGTCTTTTCAGAACACCAGCCATTGGAATTACCGCCGGGACCGGAACGTAGCGAATTACGAAGCGCCG 
GACGTACACAACTGTTCCCTACAGGTTGTCCGCAACGCCAAGGCCGATCCCCTCAAGTACGTGATGAA 
GTACTTTGGAATTAAAGCTGACGAGGCCCATCTCGCCGAGGTGGAAAACTTGGGCGATAGCATC 
>Contigl6_14294 

AGTTCAAAGTATGAGCCCTAGAACCCGACGACTCCGAATTGCCACTTGCCCCGAACCTCGCCACGGGA 
AAGTCTTAGGGCATGACGACGGAAAAGCGCACGGCGGGTTGGGCGGCGAGCGTGGCGGCGGGCGGCGC 
GTTGGCGATGACCGTCGTCGGTCTCGCCGGCGGCCCCGTCGCCGCGGCGGGCCCGGCCCCCGCA 
>Contigl6_14301 

CTGCCGATGCCCCCCGAGGACGGCGGCGCGCCGCCCCCGCCGGACGCACCGCCGCCCCCGCCGGACGC 
ACCGGCTCCGCCGCCCGACGCGCCGCCTGCGCCGCCGGAAGCGCCCGCCGTTCTGATCGATGCGCCGG 
CGCCCGTGCCGCCGCCCCCGCCGGGCCCCTGAATTACCTTTTCCCGGCGACGCAGTAATTGCGA 
>paratb_14546 

CGAGGGATACATGAAGTCCTGCGTGGGCGGCGCGTCGGCGCCGAACCCGGGCGCCGCCGCGGGGGCCG 
GCGCGGCGTCGGGTGCGCCCGGGGTTGCCGGGGCCGCGGCGGCCGGCGCCGGTGGCGGCGGAACCGGT 
GCGGCGGCCGGGACGGTGGCCGGCTGAACCGGCCCGGGCGCGGGAGCCGCGGCGGGTGCCGGAG 
>paratbJL4659 

CGCACGCTGATCCCACATTCGGCGAACCAGGCATTAGCGCGTGTCCAGAACTCGGCGGCGGTTTCTTT 
GATCTCATCGTCGAGTACCTCGCTGTAGGCCAGCCGGGAATATCCATCGATGGCGGTGTGGAGATAGT 
GATATCCCCGTATTGGGTTGCGGTGCTTGCTGAACACCCCGCTGCTCTTGTCCGCGTTGGAGTT 
>paratb_14661 

TCCCCAGCAGATACCCGATGCGCGCTGGTCCCCACCGGCGGATCACCCGGACTTTGATGATGCGCCGC 
TCGGTGCGCGTGGGCGTGCGGTTGGGGCTGTGATGCGGTCGTGAGCTGCGGTCGGCCATTCCGGCCTC 
GCCCAGCTCGCGGTAGCGCCTGGCCCAGCGCTCTGCGGTGGTTACCGAGACCTGGAAGCGTTCG 
>Contigl6_14757 

AGGCCGCCGACCAGGTAGGCGAGGCTGTGCAGGGTGGCCACCGGCGGCCCCGACGGGGTGGGCGGCGG 
CGCGCCGGGTGCGGCCGCGGCGGGCGCCGCCGCGGACGTCGGGGCCGGCGCCGGCGCGGGGGACGGGG 
CCGGTGCCGGCGCGGGCGGCGGACTCGGTGCCAGCGCCACCGGGACGAGCGTTCGGCGCCGGGA 
>Contigl6_14792 

ACCCCGAATCCCGCCACAACTGCCGCGCGACCACCCCCATCTCGGGAAGCCCGGTGATGTCGTCGCGG 
TAGTAGCTGGTCATCATCTCGCCGTCGGCCGCCGCGCCCTGGGCGGCCGCGGCGATGACGGCCGGCGG 
CCGGCGCAGGTCGCGGGCGCGTTCGACGCTGGTGACGACCAGCGCGACCCCGCCGTCGCTTTCC 
>Contigl6JL4903 

GTTGGAGGCGTGCGCGCCCGGCTGAGCCCGACGACCGCGCCGCCGCCGGGCTAGGCTGTCCGCCGAGC 
TTGCCTTCTTTTTCCTACAAGATCGAGTCCGACCAGGATCGAGTTCCTACAGAATCGAGGGGATCAGG 
TGTCCGATCGTGACGGGGGAGCGCGCACGGCGGTCAAACTGACCGACATCGCAGCTCGGGTGCC 
>paratb_14929 

AACCGTCTAGCGGCGTGTTGTAGTCAGACCCTGTGGGTCGACAGAAAAGAGATCGCCCCGCCGTTGTT 
GAGCGTGGCAGCGGTCGGCGGCTGAGGCAAGGCCTTGGTGTGAGGGCGTGTTAGGCGATGGCCCAGGT 
GGTGTCGGTGCGGGTCAGGCCCATGGTGAGCAGCCGACGTAGGTTCAGTGCTGCGGCGCGGTGG 
>paratb_14930 

TGCAGCCAATGGTTGTTTTTGGCGGTTCCTCGGTAGCGGACCTTGCGGTTGCCGCGAGTGAGCCAGGC 
CATTGAGCGTTCCACCATGGGCCGGTGTTGGCGGTATTCGGCTTGCCAATCGGGGTCGCGGGCCGCGA 
CGCGAGCAGCGCGCAATAATTGCTCGTGGATATGAAGGGTGAGTTTGCGTCCGCGCGTGGCGGT 
>paratbJL4931 

CGTGCACCGGGACGCCAACGGGCATGAGCGACAGTATCTTTCGAAGGTGACTCCGCCACTGGGACGGA 
TCGGCATTCCGTGTCCAGCCGGGCAGGTCACGATGCGGGCGTCGAAATCGATGAGGAAATCGTCGCTG 
GTGAAGCCACCCGGAACCGGCGAGCGTAGCGGTAGCGGTTTGATCACCGCGACATGGCCGGCGT 
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>paratb 14934 

AGCCCAGCACCCGGTGAGCATCACCGACCAAACCATCCACCAGCCGATCCCGAGCGGCCTTATCCTCC 
CACGCAATCGCGGGTTTCCCCGGATCGTCGTAATCATGGGCGCTGCAGTGGGCTTCGATCACCGCTGC 
AGCGCCAGGGACTTCGCGGCGCACTCGTCGGATCGCGGCGATCAACTGCGTCACGGTGTCCTGC 

>paratb 14935 

GTGGCCACCGCATCGTCGAGCACCGTGGAATCCAAGGCCCGCCGTGTCTTGCCCGCCAACACCCCGGT 
CTCGGCCACCACCGTCTTGACCGCCTCGAAGATCCGGTTGGGCCGATCCGAAGCCGCCAACCGACGCC 
GCCAATACGTCAACGTCGTCGAATGAAACGCGCCCGCCGTGATCGGCAACCCGCACGCTGCTTT 

>paratb 14936 

CCAGCGCAGATCGAAAGTCACCGCATCCACGGTCTCGTTATCCGAAAAACCGTGCAGGGCCTGCAAGG 
TGATCACCGAGGCCATCACCTCAGCCGGCACGCTGGGCCGGCCCCGCTGCGACGGGAACAAGTCCGCG 
AACATCTCCTCGGGAAACAACTGGCTGCGGTGCGCCGCCAGGAACGCAAACATGCTGTCGGCCT 

>Contigl6 14979 

CGGCGGTGAGGTCGGCTGAACGCATGTTCAGCACGCTAAACGTATGTTCAGCCCGCGGTCAAGGGGGG 
CGCGCGTCAAGAATCGGTAAAAATGCGGCCGGCCCGGCAGAGGCCCGCCAAGGCCCGGCAGAGGCCCG 
GCAAAGGCCCCGAAAGGCCCCGCCGACGGCCCGGCAAGGGCGCGACGGGCCCGAGGTGCCGTGT 

>Contigl6 15007 

CTGCGGGCCGGCTAGACCGGGCCCGGCTTCTTCGGCGCGTTCGGCGCGGGGCCGGCCGCCGCGGGCGA 
CGGCGCTTGCGGTGCGGGTCCGGCCGGGGGCGACGGCGCGGCTTGCGGTGCCACTCCGGCCGGGGGCG 
CGGGGACCGGCCCGGCATCCGGGGGCGGCGGCCCGAACGGTGGCGGCCCGGACGGCGGCGGCGC 

>Contigl6 15025 

GCCCGCCGAGCAGCGGCGGCTGGGGCGGGTAGCCACCGTAATCCGGACCGGGGTAGTAGCCACCCGGG 
TATCCGGGCGGTCCGTAGCCCGGCGGGGGCGGCGGCCCGTACCCGGGCGGGGGCGGCGGAACAGGGGA 
CGGAGCCGGCGGCGGGTACGGGGGCGGATAGCCGGGTGGGTAGTCGGCCGGATAGCCCGGCGGT 

>paratb 15056 

TGTGCCGGCCAGGCGAAGTCGGCACGCCACCGTCGGCCGTGCCGGTCGGTGATGCTGTACTGCAGCTC 

CGGCATCGGCAGCCCACTGCCGATGAACAGCAGTCGTGCCTCACTCTCCATGGGCGATTCGGCGCGGC 

CGTCGGCGTAGGCCAGCAATTCCCGGACCTTGACGATTCCGCGACGACCATGCTGCTCGCGAGC 

>paratb 15057 

CGCCGCGTCCAGCTCCGCTGCGGTGCATGCGCCGACACGCAGTGCCGCATCAAGCGTGGCCAGGGCAC 
GCGCGGGCCGCAGCGCGCGGGCTACTTCTATCGCGGTCCACGCCGGCATCGTCGCCAGATGGCCCTTC 
ACTCGTCGCAGCGGCGCCCCAATCCGTTGGTGCACCATGATTTTCGGTGACGGGCGCATCCGGA 

>paratb 15058 

TTCCCGGATCGAGGACATGGATTCTGGTGGTGCGCTCGGTGTCGAAGCCGTACAGCGCGGCAGCGGTG 
CCCATGCACGCGACCACCGGCCGTCCGACCCTCAGTTGCGCGGCGTCCAGCGCATCGGACACGTCGGG 
AACGTTGGGTGCGTATACCCCGTGACAGACGCGGATGAGCATGCCGGACTTGACCAGACCGGCC 

>paratb 15059 „ „ 

AATTGTTTGCGCGAGACCGCGGTCAGCAGTTGGGAAGTGGTTGCCAGCCCGTCGCCGCGCAGGATGAG 

GCTCTCGATGTCCACAGCCGCAGACAATGCGGCAAGGCAAGTGTCGGAACCAGCCAGCTGCCGCGGCG 

ATGTGGATAAGTCCCCCACCCCCTCCCTCGAGCAGACGCAAAAGCCCCCGACACGCCGGGCGTC 

>Contigl6 15109 

TCGCCCCGTTGCCCGGGGCCGCGGCGGGCTGGGGCGCGGGCCGGGCCGGCTGGGCGGTCTGAGCCGGC 
GGGGCCGTTTGGGCGGGCAGGGCGGGCTGGGCGGTTTGCGGGGCAGCCGGCGCCGGGGCGGACGGGCC 
GTCGGTGCTGGCCGGGGCGGCCAGCACCGAGTCGCCGGTGGGCTCGGGGTTGTAGTCGACGAGG 

>paratb 15132 

GCCGCGGTGTGCGTCTTGCCGGTGCCGGGCGGCCCGTGCACCGCCAGGTACGACGAGTCCAAATCCGT 
TAGCGCGGAGGCGATGTCGGCGACGGTGTCGGCGCTGCGGGGCAGCGCGGCGCCGCTGCGGGTGCGGG 
GCGCGCGACGCAGCAGCACGTCGACGACGGCGCTGTCGGGCAGCCGCGGCAGGCCGGCGGCCAC 

>paratb 15258 

GCATCCCGAGGGCGGCCCGAATACCCCGGGGGGGGCCGACGGGCGGCGTCATGCGGGGAGGGTGACGA 

GGTGGCCGCCGTTGCCACCTCGGGCGGCGCCGCCGGGGCGGCGCCGTTGCCCCCGGCGGCGACGGCGG 

CAACGGCGGTCGGTGCGGCCGAGCCGGGCGGCGGCGGGAACGCGTACGGCAGCGGCAGGTCCGG 
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>Contigl6_15305 

GTGACGCCCGGCGGCCCGATTCGTTGCGAATCCGAAGGGCCCGCGCGCGACCGGCTAGGAGCCTGCTG 
AATTAGGGGATTTTTTGGGGCGGGGCGTCTCGAACCGTCTAGCGGCGTGTTGTAGTCAGACCCTGTGG 
GTCGACAGAAAAGAGATCGCCCCGCCGTTGTTGAGCGTGGCAGCGGTCGGCGGCTGAGGCAAGG 
>paratb_15306 

CCTTGGTGTGAGGGCGTGTTAGGCGATGGCCCAGGTGGTGTCGGTGCGGGTCAGGCCCATGGTGAGCA 
GCCGACGTAGGTTCAGTGCTGCGGCGCGGTGGTGCAGCCAATGGTTGTTTTTGGCGGTTCCTCGGTAG 
CGGACCTTGCGGTTGCCGCGAGTGAGCCAGGCCATTGAGCGTTCCACCATGGGCCGGTGTTGGC 
>paratb_15307 

GGTATTCGGCTTGCCAATCGGGGTCGCGGGCCGCGACGCGAGCAGCGCGCAATAATTGCTCGTGGATA 
TGAAGGGTGAGTTTGCGTCCGCGCGTGGCGGTCGTGCACCGGGACGCCAACGGGCATGAGCGACAGTA 
TCTTTCGAAGGTGACTCCGCCACTGGGACGGATCGGCATTCCGTGTCCAGCCGGGCAGGTCACG 
>paratb_15308 

ATGCGGGCGTCGAAATCGATGAGGAAATCGTCGCTGGTGAAGCCACCCGGAACCGGCGGGCGTAGCGG 
TAGCGGTTTGATCACCGCGACATGGCCGGCGTCGGCCAGTGCCGCCCGGGCGGCCCCGGTGCCATACG 
CCGAATCGCCCAGGACCCGCACCGGGGGTGTGTTCACCCTCGAGCAGGCTCAGCCCGACGACGG 
>paratb_15309 

CCTCGTGGTTGTCCGCGCCGCTGGCCTTGGTCAACGCGCAATCGGTGATGATTCCGGTGTCGGGCTCG 
ACGGCAAGGTGGGCTTTGAAGCCGTCCTGGCGGCGGTGCACCGTCTTGTGAGCGTGCCGCGTGTCGGC 
ATCGACGGTGGAGATCACGCGATCCCCACTGACCTGCTGCGCGATGCGCCAGTGCCCGTCGGTG 
>paratb_15311 

ATCATGGGCGCTGCAGTGGGCTTCGATCACCGCTGCAGCGCCAGGGACTTCGCGGCGCACTCGTCGGA 
TCGCGGCGATCAACTGCGTCACGGTGTCCTGCGTGGCCACCGCATCGTCGAGCACCGTGGAATCCAAG 
GCCCGCCGTGTCTTGCCCGCCAACACCCCGGTCTCGGCCACCACCGTCTTGACCGCCTCGAAGA 
>paratb_15312 

TCCGGTTGGGCCGATCCGT^AGCCGCCAACCGACGCCGCCAATACGTCAACGTCGTCGAATGAAACGCG 
CCCGCCGTGATCGGCAACCCGCACGCTGCTTTCCAGCGCAGATCGAAAGTCACCGCATCCACGGTCTC 
GTTATCCGAAAAACCGTGCAGGGCCTGCAAGGTGATCACCGAGGCCATCACCTCAGCCGGCACG 
>paratb__15313 

CTGGGCCGGCCCCGCTGCGACGGGAACAAGTCCGCGAACATCTCCTCGGGAAACAACTGGCTGCGGTG 
CGCCGCCAGGAACGCAAACATGCTGTCGGCCTTCAGAAGATGCCCGGCAACCGACTCCGCATCCAACA 
ACTCACGCTGATCATCAGAGCGACCCTGCACCCAACAATCATCCCCAAAACCCCAGGACAACTC 
>paratb_15343 

TGCGGGTGTTGCGCAGCGTCTCCCGGGTGCGCGTCGCGGTGGAGCACAGCACGGCATCGATGGCGGGC 
GCGCCGGCGCGCAGCCAGTCGCCGGCCAGGCCGGCCTGCCGGATGCCGCGCGGCGCCAGCGGCCGATC 
ATGGTCGGCGACGCCGTCGGGGTAGTCCGACTTCGCGTGCCGCATCAACAGCAGGGTGCGTCGG 
>Contigl6_15408 

CGTGTTCGACGTCGCCACGGGCAAGCTCGACGAGGTCAAGCCCTAGACCCGTGTAGTCAGCGCGAAAA 
AACGGCCCGAACGTCACCGTGGGTGCACGCTCGGCCGACAACTTGAGCGCCGGCCGACACAACTCGAG 
CGCCGGCCGGCTCACCCCACCTTGTAGGTGGCCAGCGCCTTGGCCACCAGCGTGCCCTGCGGGT 

>Contigl6_15461 

CTGGAATTGCTGCCCCGCGGACGGGGCGGGTGGTGCCAGGGCCGTCAGCGATTCCACCTCGGCAGGAC 
TGGCGGTGCGCGGTGCGCCGGCCGGCGGGGGGTTCGCGGCGGCGCTGGAGGCGGTGGCGTTGGGGGTG 
GGCGCCGCCGCCGGCGGCGCGGGGCAGCAGCGCGGCTTGGTGCCCTGGGCGTGGATCATGGCGG 

>Contigl6_15682 

GTTGCCGATGCGCATGCCAAACTTGACGACGTGACACGTCCGCGACCTTCTATCGGCCCCGCCCTGGC 
CGGGGCCGTCGATCTTTCCGGTCTCAAGCAGCGGGCCCAGGCGGCGAGCGGCCCGGCCGGCGGGCCCG 
CGCCGGCCGACGGTGGCCCCGGCATCAGCGCGGTCACCGAGGCCAACTTCGAGGCCGAGGTGCT 
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>paratb_15685 

TATCAGGCGATCCTGGATGCCAACCCGGCCAGCACGGAGGCCAAGGGCGCCATCCGCCAGATCGACTT 
TCTCACCCGCGCCACCGCGCAGCGCCCGGACGCCGTCGCCGTCGCCGATGCCGCGCCGGGCGACATCG 
ACGCCGCCTTCGCGGCCGCCGACGTGCAGATCCTCAACCAGGACGTCGGCGCCGCGTTCGACCG 

>paratb 15783 

TGGCGGGACGAGTTGTCCTGGGGTTTTGGGGATGATTGTTGGGTGCAGGGTCGCTCTGATGATCAGCG 
TGAGTTGTTGGATGCGGAGTCGGTTGCCGGGCATCTTCTGAAGGCCGACAGCATGTTTGCGTTCCTGG 
CGGCGCACCGCAGCCAGTTGTTTCCCGAGGAGATGTTCGCGGACTTGTTCCCGTCGCAGCGGGG 

>paratb 15784 

CCGGCCCAGCGTGCCGGCTGAGGTGATGGCCTCGGTGATCACCTTGCAGGCCCTGCACGGTTTTTCGG 
ATAACGAGACCGTGGATGCGGTGACTTTCGATCTGCGCTGGAAAGCAGCGTGCGGGTTGCCGATCACG 
GCGGGCGCGTTTCATTCGACGACGTTGACGTATTGGCGGCGTCGGTTGGCGGCTTCGGATCGGC 

>paratb_15785 

CCAACCGGATCTTCGAGGCGGTCAAGACGGTGGTGGCCGAGACCGGGGTGTTGGCGGGCAAGACACGG 
CGGGCCTTGGATTCCACGGTGCTCGACGATGCGGTGGCCACGCAGGACACCGTGACGCAGTTGATCGC 
CGCGATCCGACGAGTGCGCCGCGAAGTCCCTGGCGCTGCAGCGGTGATCGAAGCCCACTGCAGC 

>paratb 15787 

CTCTGATGGCACCGACGGGCACTGGCGCATCGCGCAGCAGGTCAGTGGGGATCGCGTGATCTCCACCG 
TCGATGCCGACACGCGGCACGCTCACAAGACGGTGCACCGCCGCCAGGACGGCTTCAAAGCCCACCTT 
GCCGTCGAGCCCGACACCGGAATCATCACCGATTGCGCGTTGACCAAGGCCAGCGGCGCGGACA 

>paratb 15788 

ACCACGAGGCCGTCGTCGGGCTGAGCCTGCTCGAGGGTGAACACACCCCCCGGTGCGGGTCCTGGGGC 
GATTCGGCGTATGGCACCGGGGCCGCCCGGGCGGCACTGGCCGACGCCGGCCATGTCGCGGTGATCAA 
ACCGCTACCGCTACGCTCGCCGGTTCCGGGTGGCTTCACCAGCGACGATTTCCTCATCGATTTC 

>paratb 15789 

GACGCCCGCATCGTGACCTGCCCGGCTGGACACGGAATGCCGATCCGTCCCAGTGGCGGAGTCACCTT 
CGAAAGATACTGTCGCTCATGCCCGTTGGCGTCCCGGTGCACGACCGCCACGCGCGGACGCAAACTCA 
CCCTTCATATCCACGAGCAATTATTGCGCGCTGCTCGCGTCGCGGCCCGCGACCCCGATTGGCA 

>paratb 15790 

AGCCGAATACCGCCAACACCGGCCCATGGTGGAACGCTCAATGGCCTGGCTCACTCGCGGCAACCGCA 
AGGTCCGCTACCGAGGAACCGCCAAAAACAACCATTGGCTGCACCACCGCGCCGCAGCACTGAACCTA 
CGTCGGCTGCTCACCATGGGCCTGACCCGCACCGACACCACCTGGGCCATCGCCTAACACGCCC 

>Contigl6_15791 

TCACACCAAGGCCTTGCCTCAGCCGCCGACCGCTGCCACGCTCAACAACGGCGGGGCGATCTCTTTTC 
TGTCGACCCACAGGGTCTGACTACAACACGCCGCTAGACGGTTCGAGACGCCCCGCCCCAAAAAATCC 
CCTAATTCAGCAGGCTCCTAGTTCCCTCGACACGGTGCCGGCGCGAGTTCGCCACCGAAATCCT 

>Contigl6_15959 

GCAACATGATCGCGCAGTACATGCTCGGCCTGGGCAAGCCGGCCTACGCGCCGGTGGCCCAGCGCGCC 
AGCTGACGGCGCGCGCCGGCGGGCCTCCTGCGCGCCTCCTGCCGCGCCTCCTGCGCGCCGAACGTGCA 
CTGGCCGCGAAATTCCGCGCACTTTTTCGCGCTGGGTGCACGCTCGGCGACGGTCAGGTGGTCA 

>Contigl6_16477 

GCCAAGAGCCCCGCGAAACGCCCCGCCAAGAAATCGGCGGCGAAGAAGACCGCGGCCACCTCGGCGGC 
CAAGACGCGCGCGAAAAAGACTGTGGTCGAACCGAAGTCGCGCACCACCCCGGCCGCACCGAACCCGG 
AAGTCGCCGCGTCGCACAACGGGGAAGTGAGCCCCTCCCGCGCGGCCGACCCGATCGGCGCCGA 

>paratb 16614 

ACGTGCTCCCGCCGAGATCCACCGCGCGGCCAGCGGCGCCGAAAAACGCGACGGCCCGGTCCAGTTGT 
GCCGCAAGGCATTCCAGTGCTCTCCGCTGTTCGGGTAGACGATCACCGGCTTGCCGATCGCCGCGGCG 
ATCTCGATCGTGGGCAACACGTCGTCCGGCGCGCAGCAATTGACGCCGACAGCGACAATCTCGG 

>paratb 16697 

GGCGACGACGACTCCGACGGCCAGGACGCCGAGGACGCCGACGACTCCGACACCGGTGACGACGGCTC 
GGCCGACGGCGGCAATCGCCGCCGCCGCCGGCGCCGGCGCCGCAAATCCGGGTCCGGCGACGACAACG 
AGGACGGACCCTCGCCCGACGATCCGCCCAACACCGTCGTGCACGAGCGGCCTCCCCGCAACGG 
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>Contigl6_16838 

CGACCTGGACCCCAACCTACGCGTCGTCGACTCCAAGTCGGCCGCGATGGGCACCGGCTTCGTCGCGT 
TGGCCGCCGCGCGGGCGGCGGCCGCCGGCGCGCAGCTGGACGCCGTCGCCGACGCCGCCCGCGCCGCC 
GTGTCCCGCGGGCACGGCTTCATCGTGGTGCACCGGCTGGACAACCTGCGCCGCAGCGGGCGCA 
>paratb_17028 

AACCACCCAGGTCCACACGATCTCGCCGGGATCGGCCCGGCCGTCCAGTTTGGGCGCGTACACCAGCT 
TGCGGGCCCGCTGCGCGGTGGGCAGGCTGCTGCGGGTCACCGGCCGGCCCAACACGGCGGTGTCCGGC 
GGCGGGGGTGCGGCGGCGGCGATGACGTTCGCGGTGATCTTCACGGCCTGCTGCAGCTCGCGCA 
>paratb_17153 

TGCTTGCAGCAGCCCTCCTCCTCGTCGGGATGGGTTAATTCACGGAGGCCCGGCAACCGAACTGCCCG 
CAGAGATGCGGCCGTTCGTTCGTCTGTGCTTTCGGCGCTGAGCGCTTGGCGCTGAAAGGGTCGCGCCA 
ACCGCGTTGACGACATAAGCTTGCCGGGTCACTCGGAAGGCCAGCCGCTTCGGTTACCAAAGCC 
>paratb_17154 

CGTGTGACTTCGGATTATTGGCAGGTCGGCCGCCGTGGCGAATCCGGCGGGAGCGGCGCACACCGCGG 
GTACCGCGTTCAACACCTGCATGGCGGTGGCCACGCTGGCCGAACGCACATGTTCTGCCATCGAGGCC 
GCGCGGGTGAAGCTTGCCAGGGCGAAGAAATGCGCGCGCATCGACGGGTCGCCCTCGATGGTCA 
>paratb_17155 

AGGTCCAGCCGTGCTGCGGTTGCGGCCAATGCTTCGGATATTCACCGCCCACCGTCCATAGCGTCTCG 
ATTTCGACGAGCACCTCGCCGTCGCGTCCGCCTGACCAGTTCCAGCGTTGTCCCGCAGTGGTTCCCGC 
CTTGAGCAGGTGGTCGAAGATCTGATGGTCGGCTTCGGCGGGAACGGCCTCGACCGATGCGGTG 
>Contigl6_17156 

ACCTCGTCGATATCCGCGTTGAGTGAGTCGGCGATCAACCACACTTGTTCGGTGAAGATGGCGCTGTT 
GAATGCCAGGAACTGGTTGGTGTGCGGGCTGATGTCGGCGACGGGTTGCCCGAAACGCCATGTTGTCG 
AACGTGATCGACGTGCTCTCGTACGCCGACCAATCGGCGCGTTCCTGCAGGGTGATCTTGTCGA 
>Contigl6_17157 

TAGTGGGACTCATCCCCGAAAGCGCGAGCGGCAGTGCGCTCGAGAGGTTGCCGGGATTGAGGCCCCCG 
CCGTGCACGGTGGTGCCGCCGGTGCGGCAGGCATTGAGGACGCGAGCGCGATCGGCCGTGTTGATGCG 
CGCCGGATGAAATTGGAAAGCCGTTGTGGCAACGTTCTTTCCGCTCGACAGAAGGCTGCAGACG 
>paratb_17158 

TCGTCGATGCTCTGGCTGCGGGGGGTGTACAGCACGCAGTCTGCCTCCAGCTCT^AGCACCGCATTGAC 
GTCGGTGGTGGCGGCAACCCCGATGGGAGCACGCCCGGCCAATATCCCGACGTCTTGGCCGGCTTTGG 
AATCGGAGTAGACGCGCGCACCGACGATCCGTAGGTCGTCGCGGTGATCGATGATGGTGGTAAG 
>paratb_17159 

CATTTCGGCTCCCACGGTGCCGATACCCCAGGCGATGACGTTCAGCGGTCTGCGGTCAGACATCGGAC 
AGAAGCCGACGCGTGGGCAGCACCGTCAACGGGACGCCGCGATCTTCGAACTGCCAGTTCGGCCCATG 
AGAGATGTAGGTCATTTCGACTTCCTCCCGGCGCTTCGCTTCGGTGTCCGACCACCGGATGTCG 
>paratb_17160 

ACGACCAGGTCGCTGGCCTCGTAGGTCGCGTGCAGATCCGACCAGTGCGGATCGACACCGGTGGCCAT 
GACCTCGAGGGGACTGACATCGTGCGTCGACAGCGTCGCCATCCAACTGCGGTCGCGGACGGCGGGGG 
AGTTGCTTGGGATGCGCACCCGCACCGCGTCGCGCGCTCCTGTCCCGAGGCGCTCCACGGATGC 
>paratb_17161 

TCCGGTGTAGGCGAACGGGCGCAGGGCGGGATGCAAATCGAGGACCGAAGCAAGGTCATCTGCGCCGA 
CGCCAAACCCGAGGCTGCTTTGATGCGCGCCGAACCGACGTAGGCGGTGCCGGTGAACTGCCTGCGCA 
GCAGACCGAGCGCCTTGGCCTCGCCGCCGTGCCGGCGCACCGAGCGCTCGAACGCGAGCGCCAG 
>paratb_17162 

CAGATGATGCTGAATGGCGACTTCCTCGGCCAACCGGACGAGCGCCGAGCGTGACCACTGATCAAATC 
GAATGTCCGAGAACAACGGACCGGTGTAGTCGCCGAGGCCGTCGTCCGAGAGGTCGATCGGGTCGAAC 
TGCAGGGCCGTCAGCTCGCAGCGCGAGACCTCGACCGCCTCGGCGGGGATGGGCAGGTCCTCCC 
>paratb_17163 

GGCTGTCTTCGATGGTGACCGACCAGTGGCAGTGGGGGGTACGGTCGGCCGGCTTGCGCGGGGGCCGG 
TGGATGGGTCGGAACCGCGCCTTGGGGTTGGTCGCGATGGCCGTCGCATCAAAGGTGAAATCCTGGAT 
GGTGTGGCACATCGCGCGGACCCAGACGTCGCCCATCGGCTCGACGTCGATCAAGGCGCCGCAG 
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TAGTCGTTGCGGAACTCCCCGTGGTTGGGATCGATCAGCGAGTAGCGGAAGTCGAGGAACTGCGGCGG 
CGCTCCGACGTCGAACTGCAGCACCTTGAAGATGTCCTCGACGGTGTCACCGGTGACACCGAGCGCGT 
GGCGCAGGCGTCGGGTGTAGTTGGGACTGGCTCCCATCCACTCCTCGATGGCGACCTGGGTCTG 

AACCTCTGGATCGACATTTGTGCGGTGCTCGCAACy^AGCCGCCGCGAT 

ACGGCGGCACCGATGCGCCCGAATCGATTGGAACCGTGTCAATTTGATCAACGGTGTCTCCCGCCGGT 
GAAGCGACTACGAACTCGCTGTCCGCGACACCAGGGCGGCGGCGACCTGGGCCACAGGGGTGTT 

tgacgcttccggLgaacgactccgccacctgcgacgcaggaccaaccgacgcgtcggaccgtgccaa 

ATTCGCCGGCAGCCGAGAAGTCCCATCCGCGATCGGGGGTTGCGGCAAAGAAGACCCCGATGAAACCG 
GACATCGCTAGCGCCGGCTCCTGTCTAGGTCGACGGTTCCCGTGCACTCGTTGAGGCCATGATT 

GCGTCTACCTCTCAAAGCCGACTTCGGGCCTGCCTGCGCGGTGTTGACTTTCCGGCGAGCACGAACGA 
ACTGATTGAAGCCGCCAAGCGAAAGGCGACGATAACGACACGGTTCAGGTGTTGCAGAGACTGGCACC 
AGTGACCTACACGAATCTCGCACAGGTTGCTGCGTCGGTGACCATCGTGGATGAAGAGGGCCTC 

GGCGGGAGTCCTGTTTCGGTATAGCTGGCACCTCAACCCAAGCCCCGGCCAACAGCGCAAAAGGTTGG 
TGTATAGCTAAAAGCCGCAGACGAACGTGCCGCCTGTTAGGTGATCCAATTTCAATCCGAACTGAGTA 
ACATGCCCTGCCAGGTTTTCGGTGCATTCGCCCGCACCAAATCCGACTGCCGATAAAGCTGGCC 

GTTGGGCGCAACGTATCGCCCAGTACGGGGGTCGTAGTGCAGCACCGCAACTGAAGGCGAGACACCAG 
AACTGTTGGAGTCGAACGCGCTTGGTGCCGCTGGCGCGGCAGCCACATCCGGCGCTGTCGGCGGCTGG 
TTGAGCGAACCCGGCGCTGGCGGGCCTGGCGGTGTTCCAGCGGGCGCCGCCCCGGGCGGCAACG 

gcg?cc?ctcgIccggaccgaaagtcctgtcctcgataccagcccggtcatccggtggcagac^ 

GATAGAAGGTTCGGGTCGAGCGGATACGGCCCCAGCGCGTGCTGCCTCTCCGCTAGCGGCACATACGG 
TTTATCGCTATTGCAGATTTCGACTGTGGGCGCACGCTTTCCGGGTTTGCCCATGCAGGGGTAG 

ctSgcgcccccS^ 

GGCCTCACTGGTGTCGGCGGGTGAGCGCCACTGCGACGGTGGCAGGAACCCGACCGTGCACGCCGGCG 
GGTCGGCGATGGTCAGCGTGAAGCGGCCGACCGCCAAACCGGTCGGGTTGTTGGTGACGCCGTA 

agaSccctIggccgcgacggacggggggagcagcaccagcagctgttccagcgccgggtgatatot 

CCCCGATCTGGCCGATGGTGGACAGGTTCGCCAAGAAGACCGGCAGGGTCGGCTTCAGCTGGTCCAGC 
AGTCGCGAAACCTCTTGCTCGAAGCCAGGTCCGGTGTGCAGTAGCTTGCGGAACTGCGCATCGT 

cggtcaccatctLtcggtgaagccggccaggttgtgcgcccaccgtcgcgtcttgtcggcggtc 

GCCTGCGCATCCAGGAACGGCGCGCCGTCGTCGACCAGCGCACGGGTGTGGTCGACAACGCCGGACGC 
GTCGCGCGAGAGCTTGCCCGACGAATCGAGCAGCCACTCCAGGTCATAGCCCGCGCCGTTGAAC 

GCGGAGAACGACTCGTTGAGCAGCTGCCCCAGTTTGTCTTTGGGGATGCTCTTGACCAACGCGCTGAG 
CCTGTCCAGCATCGGCCCCACCGGCCGCGGGATGCTGGTGTCCCGCGCGGTGATCACCGACCCGTCGC 
ACAGATAGGGTCCGGATTCCGAGCGCGGCACCAGGTCCACGTATTGCTCGCCCACCGCTGACAT 

gctgcgcaccgccg^ 

CGCCGGTCGCGGTCGGGGCGACCGCGGTCACCTTGCCGATCTGGACGCCGCGATAGGTGACGTTGCTG 
AAGCGGTACAGCCCTCCGGTATCCGGCAGCTCCAAGGTGACCGTGAGCTTGCCGATCCCGAGCA 

gcgtcggcacctgcatgtactggaagaacatgaac 

gtcagctgaatccgcacgaaccgcgtcagcatcagccaccgcctcgcgacggttgatccacgggcgca 
atgacactcatatcgggagccatgacaggcggcgccgaagcgggcgcgccgggagaaggcggcg 
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>Contigl6_17177 

GCGCCAAAGGCGGATTGGTGACGCCGAAACCGAGCGGGTCGTAGGTGTAGTTCGAAAACCAGGGATCA 
CCCGGCGCGGGCACCAGCGGCGCGTCCGGATCTCCCCACCGGGTACCGGCGAGCAGCGTCCTCTTCAG 
CCGGGGAATGGTCATGTCGATGACGGCGAAGACGTTGAAGTAGTCACCCCGCACCGCCCGGTCA 
>Contigl6_17179 

TTCGCGGATCAGCACGTCGAGCGCGGGCGGAATCTTGCGCAGCGCTTGGGTGATCACCTCGCGCTGGG 
AGGCGAATGTGCCGGCGAGCCGGTTCAGTGAGTCGATCGACGCAATGATCCTGTCGCGCTGTTGGTCC 
AGGACGCCGACGAATTCGTCGAGGCGCGTCAGCAGTTGGCGCACATCGGTCTCGTGGCCGGACA 
>Contigl6_17181 

CCACCACATCGGGTTTCACCGAGACCTCGACGTCGGCGTGATCGTGCTTGACCCGCATCTTGCCGACG 
CTGCCCACGATGACGTCGGCCATCATCACCGGCGAATTCGATTCCAGGGTGCCGATATTGGCGATCTC 
GATGTGATAGATGCTGGCGTGTGGCCCGCGACCGACAGCACCGGGCAGGGGCAACGAGTTCACG 
>paratb_17182 

CCCTGAAAGGAACAGCCACCAACGGCGAAGGCGCACGCTACGATACTVAAGCCGGACCCTCGTCATGGC 
GGCGTCCCCGGGCCCGGCGGCGGCGGCTGATCGCCCGGCGCCGGCTGGCGATCGTCGGGCAGCAGCAG 
GTCCTGCACGCTGTGCGGTGTCGAGTCACCGTTGATGCCGGTGTAGGCGGATACCGCCGGCGGG 
>paratb_17183 

ACGTCGGGGGGCGTGGGCGATGGCCCTTCGGCGCCGGGCGCCAGGCGCGGTTCGGCGTAGATGATTTT 
TCCGGGAGTGGCGATCTGCTGCAGGATGATGTTCGTCGGGATGGGCAGGTAGTTGAGGTTCGCGGTGC 
GCAGACCGGGGCCGGCGTATTCCGCGCACAGCTTCCCGGTTTCGGCCGCGGTGACGTTCGCGAC 
>paratb_17184 

GGCGCCGATGGCGTCGCAGAAGAAGTGCACCGGGTTGGAGAGGTTGTTGATGATGAAGCTGCCCATGG 
CTCCGGGGGTGTTGGGGTTATAGATGTTGTAGCCGTTGGAGAATGCGGTGGGCGCGGCGTGCAGGATG 
TTCTCCACATCCATCCGGTGGTCGACCAGAACCTGCGTGACGGTGGTCAGCCGCTGAATCTGTT 
>paratb_17185 

CGGCGGTCTTGTCCCGGGTTCCGGCGACGAAGCGTTGCACCTCACCGACGGCCACCGACAGGTTCGAC 
AGCGCCGCATCTAGATCGGATCGGCTGTCGTCGAGCACGCTGCTCAGTGTCGTCAACCGGTTCTGGAA 
CTGGACGATCTGTTGATTGCTGTCGCGCAGGGTGGTGACGAACTTCTGCAGGTTCTTGATGATG 
>Contigl6_17187 

TTCGACGGGTATCGCCGTTCGGTCGGTATCGATCACGGCCCCGTCCAGCATCTTGGGACCGCCGCCCC 
GGTGATAGGCGGGGGTGAGCTGGACGTAGCGGGCGGACACCAGGTTTTGTGCGACGATGATCGCCTTG 
GCGTCGGCCGGGATCGACACGTGGCGGTCGACGTGCAGAATCAGCCTGGCCCGGCTGGGCTGCG 
>paratb_17188 

GCTGTACGGAGGCGACGGTGCCGACTTTGACGCCGGAGACGCGGATTTCGTCGCCGGCGTAGATCCCG 
GTTGCCGACGGGAAGTAGGCGGTGATGGTCAGTGGACGGAAGAACGTCTGGCGCACCAGGAATCCGCT 
CGCACCCACGAGCAGACCGACCAACAGCGCGGTCACCAGCAGCCGCCTGCGCACGGTCATCGCG 
>paratb_17191 

CAGCGAGTTGACCCCTTGGCTGTGCTCCGAGAGGATGCCCGTGACATCGGTGGCGCTCTTGAGCAGCG 
CGTCCAGGCTTTCGCCGCGGCTGTTGATCGCCCGCGACAAGCGGGTCACTCCGTCGAACGTCGGGCCC 
AGCTGCGGGGCGATCTGATCGATCGTCGCCGACAGGGCGTCCAGCGATTGATTGAGGGTGTCGG 
>Contigl6_17192 

TGCTGGTGGTCGAGAGGTTCGTGGTCATGTCGGACACGGCCTCCGTCAACGAATACGGTGACGACGTC 
CGGGACAGCGGGATGACCTCCGACGGACGCAACAGGCCGGCGCCGGCCGACTCCAGGGTCAGCACCCG 
AGCCCCCAGCAGCGAACCGGTGCGAATGTGCGCGGTGCTCAGCGACCCGAGCCGCACCTTGCCG 
>paratb_17193 

TTGACCCCGAAATCGACCAGGGCGTTGCCGTCGTCGTCCAGCGAAACCCTAGAAACCGTACCGACATT 
GACACCGGAGACCAAAACCTTGTTGCCGGGTAACAGCCCGCCGGCCTCGGAGAACAACGCCTCATAGC 
GAATCGTCGTCGCCCAGGTCACCAGCCGGTCCGGTGCCAACCCGACGGCGACGACGAGCAGGAT 
>paratb_17194 

CAGCACCGTCCCGATGAAGCCCGGTCGAATGAGGTTTGCGCCACGGTATTTCAGCATCAGGGCTCCGC 
GCACCTTCCCTCGGTTTGCTTTAGCCAGGGGTAGACCGCCGTGCGGCCCTGCAGATCGGTGACGCGGA 
ACGTCAGCCCACAGATGTAGTAGTTGACGAAGCTGCCGTAGGCGCCGGTGCGGGCGAGCTTGCG 
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>paratb 17195 

GAAGTTGTTGGGCGCCCGCTGCAGTGCGTCGTCGAGGCGCCCCTTGCCGTGCTCGAGCAGGGGGGCCA 
GCCGGTTCAGCTGGTCGACCGTTCCGGACAGCGGTGGGCGCGCGGCGCTGAGCAGGTCGGTCACCGAG 
GCGGTGCCGGTGGCCAGGGCCTGGATCGCGTCCCCGATCGGATCGCGGTCGTGCGCGAGGTCGG 

TGACGAGGCGCTGCAGGCGTTCGATCGCGCCGGAGAACTGGCTCCCTTGGTCCGACAGGGTCCGCACG 
ACGGTGTTGAGGTTGTCGATCAGGGTTTCGATGGCCTTGTTCTTGCCGGCGACGTCGTTGGAGAAGGA 
CGACGTTTTCGCCAGCAGGGACTGCAGCGTTTGGCCCTGTCCCTGGAACACCTGTAGTAGCGCG 

>Contigl6 17197 „„„„*o 
CCGGCCAGAGCGTTGACGTCCTGCGGATTCAGGCCCTGGATAACGGGTTTCAGCCCGCCGAGCAGCAG 

GTCAAGATCCAGGGAGGGCATGGTGTGGTCGATCGATATCTGCGACCCCTCCGGCAGCACCCGCATGG 

AGCCGGGGCCGATGATGAGTTCGAGGTAGCGATCGCCCACCAGGTTGAGATATCGCACGGCCGC 

CCGGGTGCCGGTGGTGAGCGCGACGTCGTCGTCGGCGTCGAAGTCCACGACTACCTTGTTGTCCGGCT 
GCAGCGCAATGCCGTTGACCGTGCCGACCCGAATTCCGGCTACCCGCACCGAATCTCCGGTCTTCAGC 
TGCGAGGCGTCGATGAAGACCGCTGAGTAACTGTGGGTGGGGCCGTTGCGGAATTGGCCGAAGA 

^Oci^cLtfo X7199 

TGAAGAAGAGGGAGGTCGTGAGCATCAGCATCACGGCGGCGAAGACGCCGAACTTCACCATGATGCGG 
CCGGTGCCGGTCATCCCGGTTGCCCGATCTGTGCGGTATTGCGCGGCGGTCCGTCGAGGGGGCCATAG 
AGGAACTGCTTGAGCCCGTCGGAGTTCAACAGGATGCCCTGCTGTCCGTACTGCCACGGGTTGG 

CGCCTATGTCGGCGACGTCGAAGGGCGGGAAGGTGTTGTAGGCGAGCGGTAATTCGTGATCACACTGC 
GGGCCGCCCCGGGCCGCCACCTTGGGCAGGTTCTTCGGAAACCGGTAGCGCTCGGAGCCTAGCGTGAT 
GCCGCCCAACACCTCGAGCCCCGGCACCGGCGTGGGCGGCTGCAGCGCCAGCGGGAACATGCCC 

TTCAAAGAACACGTCAGCGCCTGGTGGTACTCGTTGGTCAGGTCGGTCGTCGGTGCCAGCAGATGCGT 
TACTTCGGCAAGCTTTTCGCGATTGGTGCCCAGGACGTCGTTGCCGAGGTCGGCCAGGCCGATCGAAC 
TGATCAACAGCGCGTCGAGGTTCTGCTGTTCGTCGACCAGGGTCTGGCTGATGCGCGTCGTGCG 

GTCCGCGACGGTGATGAGGTCGGGCGCCGCGTCGGCGTAGGCGCTCGACACCTCGGCCGTGGCCTCGA 
TGTCGTGGCTCAGGTTCGGCAGGCTCGGCTCGATCTTGCCGAGAAAGTTGTTCAGGTCGCTGAACATC 
TGTCCCAGCCGTGCACCGCGTCCGTTGAGTGCGGTGGCCATGGCACCGAGCGTCTCGTTGAGTT 

TGGCCGGGTCGATTTTCGCCAGCACCGACGTGAGTTGTTGGAACACCGAGTTGATTTCGACGGTGACG 
CGGCCGGCGTCGAGCACCTGACCGGCGCGCAGGCGCTGCGGCGACGGGCTCTCCGGGGGAATGAGCTG 
GATGAACTTCGCGCCGAACGCCGTCGTCGCAACGATGTTGACGAGAACGTTGGCCGGGATGAGC 

TGCAGCCTGGACGGATCGAGGGCCAGATGGATGTCCGCCTGCCCGTCGGCTCGGTCCTGGATGGAGGC 
GACGCTGCCGACCGGTGCACCGTGCAGCTTGACCTTGGCGCCCGGGTTCATCATCAAGCCCGCCCGTC 
CGGCGACCACCGTGACCGGCACGGTTTGGGTGAAGCCGCCGCGAAACTGCGTGAGCGCGAGGGC 

GAGGACGGCGGCGGCGGCGATGACGGTCGCCAATCCCGCGAGCGGGCGGGCGTAGCGAAACGTGGGGC 
GGCGACTGGCGAGGGGGTGCGAGGGCGCTCGGTGTCCGGCCGGCACGGCCTGGATTCGTCTGGTCACC 
TAGGCCCCTTCGCCGCCGCGGGATGTCGGGTCGACGCACCAAACAGCCAGTGCGACAGTCGAAG 

TGGTGCGCACAT^CGGCTACAGACCCCCGTCACGCTGTCCCGATCCATAGTCATCCAAGCC 

T CCGCGGT GTGAT AC AAAT CTCACGT T AGT AGCGAGCAGAACGAT AC AT CCGCAT T ACGAGAACT T CA 
ATACTGTTCAACACGAGAGTATCGTTCTACGCTGGCCACGGCTGAAGCCCACCGGAGGAGCAAT 

gtgaccggtatcLtgtcgtcgcgcccgagttggcgcgccgctacgaggagcagggctggtggacccc 

GGACACGCTCGGGGATCTGCTGGCCCGCGGCCTCAAAGACAACCAGCACAACACGTTTCGCGTGCACT 
CCGCGGTGCGGCCATTCGCGGGCACGTTCGGCGATGTCGAGCTGCTGGCCCGCAGGCTCGCGGC 
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>paratb 17208 

AGGGCTGCGCGCCCGGGGCGTCGGCCCGGGTGACGTGGTCGCCTTCCAGCTACCGAACTGGGTGGAAG 
CGGCGGTCACCTTCTGGGCCTCGGCACTCCTTTCCGCGGTGGTCGTGCCGATCGTCCACTTCTACGGG 
CCGAAGGAATTGCGCTACATCCTGTCGAGCGTCAGGCCGCGGGTCTTCATCACCGCCGAGGGAT 
>paratb_17209 

TCGGGCGCATGACCTACGTGCCGGAGGTCTGTGCGGGCGTACCGACCGTCGCGCTGGTGGGCGAGAGC 
TTTGACGCGCTGCTCGAGGACGAACCGATGGACGCCACGGTGGCGACCGATCCCGCCAACCCGGCGGT 
GATCGCGTTCACGTCGGGCACCACCAGCGACCCCAAGGGCGTGATCCACAGCCATCAGACACTG 
>Contigl6_17210 

GGCTTCGAAACGCGCCAGCTGTTGGCGAATTACCCGCAGGGGCTCGGGCGGCAGCTCACCGCGCTGCC 
CGTCGGGCATTTCATCGGCATGCTCGGCGCGTTCCTGATGCTGGTTCTCGACGGCGCGCCGATCGACC 
TCACCGATGTCTGGGACCCGGACAAGGCGATCGACCTGATGGACGCCGACGGCGTGGCACTCGG 
>paratb_17211 

CGGGGGACCGCCGTACTTCGTCACCAGCCTGCTAGACCACCCCCGCTTCACCCCGGATCACCTGCGCT 
ACATCAAACACATCGGACTGGGTGGATCCACCGTCCCGGCGGCGGTCACCCGGCGCCTGGCCGACCTC 
GGGATCGTCGTCACCCGCTCCTACGGCAGCTCCGAGCATCCGTCGATCACCGGTTCGCAGCACA 
>paratb_17212 

CCGCACCGGAGGCCAAGCGGCTGTTCACCGACGGCAAGGCGCGCGCGGGCGTCGAGGTGCGGTTGGCC 
GACGACGGCGAAATACTTTCGCGCGGACCGGATCTGTTCGTCGGCTACACCGATCCCGTGTTGACAGC 
CCGAGCGTTCGACGAGGACGGCTGGTATCACACCGGCGACATCGGGGTGATGGATGACGACGGC 
>paratb_17213 

TACCTGACCATCACCGACCGCAAGTCCGACATCATCATCCGCGGCGGCGAGAACATCAGCGCCCTGGA 
AGTCGAGGAAGTTCTGCTCGCCATGCCGGCGGTCGCCGAGGCGGTCGTGGTTTCCGCGCCCGATGCGC 
GGCTCGGCGAGCACGCCGCGGCCGTGCTGCGTCTTAAGCCCGGGTATGGCATGCCGACCATGGC 
>paratb_17214 

CGAGGTCCGCGAGCACTTCGAGCGCGCCGGGGTGGCCAAGCAGAAGTGGCCCGAGGAGCTGCACGAAG 
TGGCCGACTTTCCCCGCACCGCCAGCGGCAAGGTGCAGAAATACGTTGTGCGCCAGAGTATTCGGGAG 
AAAGCGTAGCGGTCGGCGGGCGGGTCAGCGGCTCGACCGGCCGAAAATTGAGAGTTGAACTTCT 1 
>Contigl6_l7215 

GGTCAAAATAGAATACGGTTCTACCGTTACCTGGTATTTAGGAGTTGTCGTGACGATCGTCGCGGAAC 
AACGCACGTATGTCGCGGGCCGTTGGGTCACCGGTGACGAAGTGGTCAGCGTCGAAAATCCCGCCGAC 
GAGAGTCACGTCGCCGACATCACCGTCACTCCGTTGCCCGAGGTGCAGCGCGCGATCGCCGAGG 
>paratb__17216 

CGCGCCGCAGCTTCGACGACGGGGTGTGGGCCGACATGCCGCCCGTCGAGCGGGCGCAAATACTGCAC 
GCCTTTATCGACCACATCGAGTCCGAGCGCGCCACACTGGTTCCCACCCTCGTCGCCGAGGCCGGCCA 
ATCGGCGCGCTTCGCCGAGATGACGCAGCTGGGTGCCGGGGCGGCCATCGCGCGCCAGACGATC 
>paratb_17217 

GACCTGTACCTGTCGATGTCGCACGAGGAAGCCAGCCCGGTTCCGGTCGATGACCTGGTGCGTGGCCG 
GGTCGCGCTGAGCGTGCGGCGGCACGAACCCGTCGGCGTCGTCACCGCCATCACGCCGTACAACGCGG 
CGCTGATCATGGGCTTTCAGAAGCTGATTCCCGCGTTGATGGCGGGCAATTCGGTGATCTTGCG 
>Contigl6_17218 

GCCCAGCCCGCTGACCCCGATCTCGTCGCTGATCTTCGGCGCGGCCGCCGACGCGGCCGGCCTGCCGC 
CGGGAGTCCTGAGCGTCGTCGTCGAGTCGGGCATCGCCGGGGCCGAGTTGCTCACCAGCGATCCGAGC 
GTGGACATGGTGTCGTTCACGGGCTCGACGCTGGCGGGGCGCAAAATCCTGGCCCAGGCGGCGC 
>Contigl6_17219 

CGACCGTCAAACGGGTGTCGCTGGAACTCGGCGGAAAGTCGGCGCAGATCTACCTGCCCGATGCGGTG 
CACCGCGCCGTCGGCGGCGCCTTCGTCGCGGTCGCCAGCACCGCCGGACAGGCCTGCGTAGCGGCCAC 
CAGATTGCTTGTGCCACAAGACAAGAAAGCCGAAGTGCTGGACGCGGTCAGCGCGATGTACCAG 
>paratb_17220 

CAGATCAAGGTCGGGCCGCCCAGCGACGAAACGGCGATGATGGGCCCGGTCATCAGCGCGGCCTAGCG 
CGACAAATGCGAGCAGTACGTGAAGTTGGCCGAAGAACACGGCGGCAAGGTGTTCTGCGGTGGCGGAC 
GCCCGGCGGGTCTTGACCGCGGCTACTACTTCGAACCGACCGTGCTCGACCTGCCCAGCAACGC 
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GAATCCGGCTGCGCAGGAGGAGATCTTCGGCCCGATCATCGGCGTGCTGGGCTACCGCGATATCGACG 
ACGCGGTCGCCATCGCCAACGACAGCATCTACGGCCTGTCCGGGCAGGTGTACGGGACCGACGCGGCG 
GCCGCGCTGCAGGTCGCGCGCCGACTGCGCACCGGCGCCGTCAACGTCAACACCACCGTCTTCT 

nti 16 17222 

CCGCCTACGCGCCGAGCGGCGGATACAAGCAAAGCGGTCTGGGCCGCGAACGGGGTCCGGACGGCATT 
CGCGAGTTCCAGGAGGTCAAGCACATGTCGATTGGGGAGTTGAAATGAGCTCAGAAACCAACGGAGAT 
AAGACATACAACCTGGACTGGCTGATCTCGGTCGACGACCACATCCTCGAGCCGCCAAACCTGT 

GGGTCGACCGGGTCGCCGCCAAGGACCGCGACCGCGCCCCGCACATGGAGAAGAACGACCAGGGCGTG 
GACAACTGGGTCTACGACGGCAAGCGCTACCCGAACTCGGGCCTGAGCGCCGTCGTCGGAAAGTCCAA 
GGAGGAGTTCAGCCCCGAGCCGCTGTCCTACTCCGAGATGCGCCCAGGCTGCTATGACGCCAAG 

GCCCGCGTCGAGGACATGGACCGCTCGGGTGTGCTTGCGTCGCTGTGCTTTCCGACGATCACGCGGTT 
CTGCGGCCAGCTATTCATGGAGGCCAGCGACCGCGAATTCGGGTTCGAGTGTCTGCAGCACTACAACG 
ACTGGCTCGTCGAGGAATGGTGTGGTGCCGCCCCCGGCCGCTACATCCCGCTGATGCTGATCCC 

GATGTGGGACCCGAAACTGGCCGCCAAGGAGATGGAGCGGATGGCCGCCAAGGGCGTGACGTCCTTCG 
CGTTCTCGGAAAACCCGGAACCGTTGGGGCTGCCTACCATTCACGACCCCGCGGGCTACTGGGAACCG 
GTGATGGCCGCGGCCAACGAACTCGAAATGGTGGCCAGCATGCACGTCGGCTCCTCGTCGACCC 

TGCCCA^GA^CTGTTCGGACGCGCCGTTCATGGCCAACCTCACCTGGGGTGCCTCCCGCACCTCGGGA 
ACGATGCTGTCCTGGTTGTTCAGCGGCATGTTCCAGCGCTACCCCAAGCTGAAGATCGCGCTGTCCGA 
GGGTGAGGTCGGCTGGATGCCCTACTTCCTGGAGCGCGCCGAACAGGTGCTGGACAAGCAGCGG 

^Ct*Ql6 17227 

TACTGGGTGATGCGCGGCGCGAAGTTCGACACCCACGCCGGCGCCGGCCAGGCGATCGACCTCGACAC 
CCTCGACATCCGCGAGACGTTCCGCAACCACATCTACGGCTGCATCATCGAAGACCGCCACGCCGTCA 
AGAGTTTGGACGAGATCGGCGAGGACAACATCATGTGCGAAACGGACTACCCGCACTCGGACTC 

CACCTGGCCCGACTGCATCGGCGTCGCCCGCAACACCATGAAGGAC 

AGCTGTTGCGCGGCAATGCCGAAAAGCTCTACCGGTTCACCCCGGCCGAGCCCCCCGTCCTGGCGAGC 
GCCTGATGCCCGGAGTGCTCGCCGGCAAGAGCGCCATCGTCACCGGCGCCGGCTCCGGGGTGGG. 

' CCGGGTGTCGGCGCTGCGGTTCGCCGAGGAGGGTGCGCGGGTGGTCGCCGCCGATATCGACCTCGACC 
ACGCGAAAGAGACTGTCTGCCAAATCGAATCGGCCGGCGGCACCGCCATCGCGATCGGGACCGATGTC 
TCGGACGAGCAACAGGTGCAGGCGATGATCGCGGCCGCCGTCGACCAGTACGGCCGGCTCGACA 

tcctgttcaScaacgtcggcatcccgacgccgcggctcggcatgatcttcgaggaccacaccctcgag 

GACTTCAACCGCCTGGTCGCGGTCAACCTCGGCGGGGTGTTCCTCGGCTGCAAGTACGCGGTGCTGCG 
CTTCAAGGAGCAGGGCGCGGGCGGGGTCATCCTCAACACCGCGTCGGTGGCCGGCCTGGTGGGC 

SgGGCGGTTCGGTGTACGGCGCGACCAAGGGC(3GGGTCATCCAGCTCACCCGGGCGGTCGCGATCGA 
GGCGGCGCCCTTCGGGATTCGCGTCAACGCGATCTGCCCGGCGGCCATGCCGCTGACCGGTTTCATGG 
CGGCGGGCGGGCTGGAGGTCGACGCGGAGCAGCAGGCGGCGATCGCCGAATCGGTCGGGGGTCA 

GCATCCGCTGGGGCGCGCCATCACGGCCGAGGACTGCGCCGAGGCGGCGCTGTATCTGGTCTCGGACG 
CGGCGCGCAACGTCACCGGGGTGGCGCTGCCGGTCGACGGCGGGTTCGTGGCGAAATGACCGCTCCCG 
CACTGGATCGCGACCGACTGCGCGAGCTGTTCGACCTGCGCAGCTCCTACAACGCTTGGGCCGG 

CGGCGCATACGAGGACGACCCGTACCCGGTGTG 

GCGTCCTGCACGAGCTGACCGGCAGCACCGACACGATGTTCTTCCACGGGCTGCCGTACCCGGACTGC 
CCGCATTTCACGGTGTTCGACTACGACTCGTGCATGATCGCTTACCGCAATCCGGAGGTGTTCG 
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>paratb_17234 

CCTCGTCCCCGGAGCCCGTCGACCTCGAGCATGGCCCGCTGGGCCTGACCAACAGCATGCTGTCGATG 
AACGGCGAACAGCACAAGCGGTATCGCGCGTTGGTCCAGCCGTCGTTCCTGCCGGCGAATGGCAAGTG 
GTGGATTGACAATTGGATCTCCGAGACCGTCGACCTGCTCATCGACGGACTGGTTCACGAGGGG 
>paratb_17235 

CGCGCCGAACTCAACGTCGACTTCTGCGCGGCCATCCCGGTGCTGACCATCACCGGCAGCTTCGGCGT 
GCCCGTCGAGCAGGCCCTCGACATCCGCGAGGCGCTGGCGCGGGATCCGCAGAAGGTGGTCGACCTGC 
TCAAGCCGGTGATCGCCGCCCGCCCCGAGGAGCCGCGCGACGACCTGATCAGCGTCCTCGTGCA 
>paratb_17236 

GGCCGAACTCACCGACGAGGACGGCGCCAAGGACCGGCTCACCGATCGCGAAATCGATTCCTTCGTGC 
TGCTGTTGCTCGGCGCGGGCTCGGGCACCACCTGGAAGCAGATGGGCACCACGCTGACGACGCTGTTG 
CAGCGTCCCGAACTCCTCGAGGCGGTGCGCGCGGACCGTTCGCTTTTGCGGCCGGCGATCGAGG 
>paratb_17237 

AGGCGATCCGGTGGATGCCGACCGATCCGATGTTCTCCCGCTGGGTGATGGCCGATACCGAGCTGGCC 
GGCGTGTCGATCCCCGCCGGGTCTGTCGTGCACCTCGCGCTCGGGGCGGCCAACCGGGATCCCGCCCG 
CTGGGACCGTCCCGACGAATACGACATCACCCGAAAGTTCAAGCCGTCGTTGGGTTTCGGGCAG 
>paratb_17238 

GGTTCACACATCTGCCTCGGCATGCACGTAGCCCGCGCTGAGATGACTATAGCGATCTCGGCGCTGCT 
CGACCGGCTGCCCAACCTGCGGCTGGATCCCGACGCCGAACCGCCCCGCTTCGTCGGAATGTACGAGC 
GCGGGGCGACCGCCATACCGGTGGTGTTCGATGTCTGAACCCGGCTACACACCGCCCGACCTGA 
>paratb_17241 

ACCACGGCTAGCATTTCTTCGGTGTCACGTGCTGAAGAACGGGCCGCGGAGCGGTCGGCGGCGGTGCA 
GCGTTCGCGCGAACGCATCGCCAACCAAGTCAGGCTGATGCTCGACGCCGCTCTGCGGCTTATTCGCG 
AGAAGGGCGACAGCTTCACCACCCAGGAGCTGGTCAAAGAGGCCGGCGTCGCGCTGCAGACGTT 
>Contigl6_17242 

CTACCGCTACTTCGCCACCAAGGACGAACTGCTGCTGGCGGTGATCGCCGACGCGATGACCGACGCGT 
GTGCCCGCTGGAGGGACGCCGCCCGCGACCTGCCCGATCCGGTCGCGCGGTTGCGCTTCTACGTCACC 
GCGGTCATCGAGGTGCTCGACAACGAGCAAGGCGATGGCGGCACCGCTAAGTTCGTCGTCTCGA 
>paratb_17243 

CGCACTGGCGGCTGCACCGCGTCTTTCCCGACGAGCTCGCCGAGGCCGAGAAGCCGTTCGTCGATCTG 
CTGCTCGGCGAGATCAACGCCGGCATCGAGGCCGGGCTGCTGGCGCCGGCGGACCCGAAGTGGGCGGC 
CTGGTTCATCGCCGAACTGGTGCGCTCGGTGTACCACTACTACGCCTACGCACCGCGCGAGGTC 
>paratb_17244 

GACGTCAAAGAGCAGCTGTGGCAGTTCTGTCTGACCGCGTTGGGCGGGACCGCACGCAAGTCGCGTGG 
TAGCCGATCGT^AATAGAGGTGCGACATGCCCCATGCAAAACCGGACGAGTTGCCCAGCGGAGGAGGGG 
GGCGGTGGCCGGCGGCCGGCGACAATTTCCGTTCGGTGCAGTGGGGCGACATGGAGGTCGGGTA 
>paratb_17245 

CACGACCACCGGGCCGCTGGACTGCACGCAGCTCTACCAATTCGGCGGACTTCCCGGCGGCGTATGCC 
CTTGTCCGCACTACGGATACATCTTCGAAGGCTCGATCCGCGCGACCTATCCGAACACCGACTGGCCG 
GACGAGACGGCGACGGCCGGCGAGGTGTATTTCTTTCCGGCCGGGCACATCCTGATCTATCGGG 
>paratb_17246 

AACGAACCAAGGCGCTCGAGCTGAACCCGGCGTTCGCGTTGCAGCAGTGCATGGATGCGATGCAAAGG 
GCTGGGCAGAAGGCCGAACGCGCTCAGCGGGAGCGAGAGTTACAAGCGTGACAACGTGAACGGATACG 
TGTAGGAACCGGCGGGCGCTCCATGGCAACCCGCGTCGAAGGAGGATTGCAGCGAGCCGGCCAG 
>paratb_17247 

CGTGGTCGGATCCCACGTGTAGACGTCGTGGGTGGGAACGGTTGGGCCGTAATAGATGTCGTCACACC 
TCAGGCCGTCGGGAACGTCGACCGTCAAGACGTATTGGCCGTCGACCGACCGCGCGTCCCCGACGTAC 
GGGAATGCCTTGGCCACCGGCCTGGCGATGGCATTCACATGCACGCAGCCGCCGCCCGGGCATG 
>paratb_17248 

CGGTGATCGCCCACAGCCAGGTGTGAAAGTCGTATCTGCCCTCGACGTGGAGGTCGTAGTTGCCGAAA 
GGCATGGCGGCCTGCGCGATTGGCGGGCATGCCGCGGCCGCGAAAGCCAGAGCGCCGGCGAGCGTCGA 
GGTCTTCCGGGCGAGCCGTCGCGCAGAACCCATGACGTTCCTCGGAGATCTTCGTTTCTTACGG 
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>paratb 17249 

TTCGAGAAGTCGATTCTACTTGCACGACGCTTTTTTCGATAGAAGGTGCGGGAAAGTTGCTGACATCC 
CTGCGCGGTTCTGGAATGCTTGCGGCATGGCCGTGACCGAGTTGCGGGAGGTGCCTTGCGGTTCGGGG 
GTTTCGGCCCGGCGCATCAACTGCGCGGCCTGCGTGGCCGAGCTGGACGCCGTCTTCGCCGGCC 

>paratb 17264 

GCAAGCCGAGCGGCAGCCGGATGCGCCCGCGGTGTTCGCCGGTTCCGGCGACCTCAGCTACGCGCAGC 
TGCGCGATCAGGCCCTGGCGGTGGCGGCGGCGCTGCGCGCGGCCGGCGCCGGCGCCGGGGACACCGTC 
GCGGTGGTCGGCCCGAAGAGCGCCGAGCAGATCCCGGCGGTGCTGGGCATCCTGTCCGTCGGCG 

>Contigl6 17284 

GCGGCGATCCTCGAGTATCTCGACCGCATCGGCGAATCGACCGAAGCGACCGGTGCGGTAGCCGCGAC 
CTTGCTGCGGCTGCGGCGGGTGCGCCGGCACCGCGCCCTGCTGCGCGCGGCGGACCGCGCCGAACTCG 
CCGCCGGACTGGGGGCGATCGCCCGCGGCGAGGAGCACGCGCTGATCACCCGCTCGGCCCGGAC 

>Contigl6 17366 

TCGTGCCCACCGAAGGGGGAATCATGAACACCGTCAAAACCATTGCCACCGGCGTGGCGGCGCTGGCT 
ATCGTCGGGGGCGCCGCCGCCGGACTGGCCGCCGCCGCGGCGCCGAGCGCGCCGGGCACCGTGCGGCT 
CGCGGCCGTCGGCGCACCGCTTCCGCAGGATCCGCCGCCGGCACAGCCGGTCGCGGGCGCCAAC 

>Contigl6 17403 

ACAAGTCAAGGTATTTCGACCATTGAGGCCATCTAAACACTGTACCTGACCAGGTAAAACGTGCTGAA 
ACGGCAACTCAGTTCAGTCAAATATCTTTGACTCAGTTAACTCCTTCATCGCAACGCGAAGGAGACAC 
GCCGAATGTGCAGGCCCACGCTCCACTGGGACGCGGACCACGTGTCCAGGTTGATGGAGTGCAG 

>paratb 17404 

GAACATCCGTAACCGCCGAGCCCTGGCCAAAGCGCTCAGGCGTCACCCCTCCGGGGTCTATCGTGCGT 
TCGATGAGGACTGGTCGGGTGGCGTGAGCCTCGACATCCTCGCGGCCATGTCGGTGCGATTCAACGTG 
CCGGTCGGCTGGTTGGTGCGCGACCCCAGGGGGCGGTGATGCCCATCAAGAGGTACCCGGTCGG 

>paratb 17406 

TGGTGATCGGGTGGATCGGCCTGGGGGCCTACATGATCGGGGAGCACGTGAGCCACAGGTCAGAAGGG 
GTGAACGAATCGTTACCCCCTTCGCGAACAGTGCAGATACCGTCCAACGTCGCGAAGCCGACGACAAC 
GGCGACGCCCACCCCCGCGCTGAAAATCCAGCCGAACGCGTGGGAGGCGTTCACCTATCTTCTG 

>Contigl6 17407 

CGGGCGCGCGGGGGTTGAGTATCGACCCGGCCGAGAAGGACTACGACGACAAGGCCAACCGTCATCTG 
TGCTGGACGCTGTTCAGCAACGATGATCCGGCGTTTCGGCAGAAGACGATTCAGGGCTCCATTGAGGC 
CAGCGAGGGCGGTACGTGGGGTAAGCCGGAAGCCACCTACGCCATCCGCAGCGCGATCATGGCG 

>paratb 17408 

TACTGCCCGCAGTTCGATAGGTAGCCCGTGGGCTCGCTATGACTCGTCGCCCCACCCGGCGTTGGGCC 
AGTTCTTCCTGACACTTGTGATTGCAAATTGGCCGGTGTTTTCCATCTCCACGGTGAACATCGATCCG 
TCTTTCGCGTGGTAGACCACGTGGGCGCGGAGTCCCTGAACATCCACGACGACGGGCCTCAAGT 

>paratb 17409 , „„ 

CATCCCTTGCCACACCGAACCCCTGCTCGATTGCTCCCAGCGCCAAAGGATTTGCATTTTCCATCAGG 

AATCGTTCCTGGGGCGGTGACCCGGCGGTCCACGAGAACCGATGCGACAGCTTTTTCAACGCGTCATA 

GATGACGTTGTACGCAAGGGCAGTGGGCAACCCCACCGCGAAGGCGATCCCGTATTGAGCGAGG 

>paratb 17410 n 
CCGCCGCCGGGGTAGGGAGTCTGCGACTCGGTGATGACGGGCTTGGTCTCCGATGTCTCGGCCAGCGA 

GTTCACAAGGTTCTGAAGTTCTTCGCGGAAAGCGGCCGTGTCGCGCCGAACAATGTTGGTAAAGAGAA 

GGGCAACTTCGGCAAGTTCACCTTCCGGCGAGGGGGCCACAATCGAGACGCGCGCCGTTCTGGG 

>paratb 17419 

CTGGTGTGCGGCCGCGGATTGGGCTGTGTTTGCAGCGTAGTAGATGGCCTCGTATTCGACCGGTGGGA 
TGCGGCCCAGGCGGTGCATGAGCCGGTCGGTGTTGTACCAGTGCACCCAGTCGGCGGTGAGGATTTCG 
ACGTCGGCCAGCCGGTTCAGCGGTCCGCGCCGGAACGGTGAATCCGCCCGCACCGCTTCGGTCT 

>Contigl6 17420 

TGTACAGCCCTATGGTCGTCTCGGCCAGGGCGTTATCGAAGGCGTCGCCGACCGTGCCGATGGACGGG 
ACCAGCCCCGACAGCGATAGGGTTTCCCCGAACCGCACCGAGGTATATTGCGAGCCCGCGTCCGAATG 
ATGAACGGTGTTGCCCAACAATGGATTACCTTCATTGGATCGGAGTTGCGCGGCGTCCCGGATG 
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>paratb_17421 

GCCTGGCGTAGGAACCGGTCCTCCTTGCTGGCCGAGCAGGTCCAGCCCACGATCCGTCCCGCGTAGGC 
ATCGATGGCGAACGCGGTGTAGACGAACGCCCCGGAAGCCAGTCGGACGTAGGTGAAATCGGCCACAA 
GCAACATGTTGGGAGCGGGCACTCGAAACTTGCGTTTCACCAGATCCGCAGCACGTGCCGCGGC 
>paratb_17422 

TGGATCAGCGATCGTGGTGCGGACCTTCTTGCGGCGGGTGACCCCACGCCACCCGTTGGCCCGCATCA 
GGCGCTCCACGGTGCAGCGGGCCACGCCGATGCCCTGGCGTTGCAGGTGAGCCCACATCTTCGTGGCT 
CCGTACAACGACTCCGGCTTGCGTCGACCGTGCTCGTCGGGCTCGTAGTAGCCGGCCAGCACCT 
>paratb_17424 

CTGCCCTTAACATCTCGACGGTCTGCTCCAACTCGGCGACCTTACGCTTGAGCTCCCGGTTTTCCCGG 
TTGGTGGCCGTAGTCACCCCGTCACGCTCACCGCCATCGATCTCGGCTTGACGGACCCACTTGCGCAG 
CGTCTCTGGGCCAACACCGATCCGAGTCGCGACTGCCCGGATGCAGCCATACTCGCTGTCGTAC 
>paratb_17425 

TCGTCGCGATGGTCCACGACCAGACGGACAGCCTTGCTCTTCGTTGCTTCGTCGTACTTCTTCGGCAT 
GATGCGCCTTACCTTCCCTCGAAAGAAGGTGTGCATCAAACACGGGGCGATTCAAAGTCTGAATTTCC 
GGGGCTCAGATGGCCGCTGCGGCGTTTTCAGCCGGTGGGTGGGGCGGGTTTGCACCCGCTTGTC 
>paratb_17426 

GGACCAGGGTTGAGATGGCGCTTAGGCTGCACCGTCCGATGTGACGAGTTGGCGGGTCAGCACCTCAA 
GGCGGCCAAAATCCTTATTAAGTCGGTCTCGAATTTCGGTGTATGTCTCGATGGGGTCGCTGTCGACG 
AGGTCTTTCCAAAGCTGAGCGACTGTCCGTATGGCATCCAGAGTCGAGGAAATTCCGGCGTCAG 
>paratb_17427 

TGGTCAACAGCCAGGCTCGAATCGCAAGCTGTTCAACCTTATTGAGCTGCGGCGTGTGCTCATCGCGT 
ACCTGCAAGGCCTTGTTGAACCGCTCATTAGCCGAGACCTCCGGCCGCTGCCTATCGGTTTTGTACTC 
GTCTGCCGCTGTCGCGAGTTTGTATGCGGCCTTATCCGTCGCCCAACGCTCACCAAGCAGGTTG 
>paratb_17428 

GCGACCTCCTCGCGCAGTCGGTCGTTGCGCTCGGCCGCCCGATCGGCACGCCCTTCGGCCCGAGTGGT 
GTCTAGCTGCTCTCTGTGACGCTTGTCTGCGTTCCTATTGGTGCACCAAACCCCGACCAGTCCGCCGA 
CGAATAGCACACCCGAGCCGACAAGCCCGAGTACCGGACCAAGCCAGGCCCAGGCCGAAGCCTC 
>paratb_17429 

GTTGACGATGTCTACTGGCCACGGATACACCCAATAATCCACGCACGCATTTAACCAGTGACTACCGA 
CAAACGTCGTGGGGTATGTCGGCGCCGACGATGATCGGCAGCCAGACGACGGGGATCAGTGCGGGACG 
GCCATGCGGTAACCGCCCACGCAGCCGCTGACACCATTGATCTCGCTGGTACGCCAGGAGCCGG 
>paratb_17430 

GACCGTGGGCACTGTAGCCCCAGCCGGTCGGTGGCGGTCGACTTGCCGCATACCGGGCAGGGGGTGGC 
GGTCGCGCTTGGGTTGCTGGAACCGCCTCACGGCACCCCGGCCAGATGGTCGAAGCGTTTTTGCAGAT 
CGGCAAGCACTTCATCACGGCCTGCGGTGTCGCGGCCGTTCAACTGATCGACGTACTTGCCTTC 
>paratb_17434 

TCGCCCCTGCGTCGGGATGACTATTGCCGCCATGCGCCCAGGAATTGGGCTAGTTGCTACCACCGCAC 
CACTGAACATCTCGCCGGTCGGTACCTTTTCCATCGCGCAATACAGCCACGGATGAAACTCCCACCGC 
AGCTTACCCACGATGGTCACTCCTCGTACTTGATGTAAGTTTTCGTCGGACAGGCGTATGTAAG 
>paratb_17437 

GTGGTACGCGGCTTTCTTGATTGCGGGCTTGTAATAGCCAGAGGTCG7VAACGATAGCGCGATGGGTCA 
CGCCGGGCATATCGTTAAGCTTCGCAGCGAGTTGTTCAACGTGAGATTCGTTGAGCGGCTTCTTCCAA 
TGCTTTACCTCGTAGCCCATAAATGCGTACTCCCCATCTGGGGTGTCGAGGGTGACGGTCACAT 
>paratb_17438 

CGACATCGCGAGGCTCGCCGGACGCCTGGTCTAGCACCATGTCGCCGAGAACCACCTCCTTCACAGAC 
GCGGCGGCGCCCCATTTCAATACACACAGGCCGGCGAGGTACTGAACAAGCATTGGCGACAATGGCAA 
CTTTTCCTTCGGCGACATGACGCCAATGTTAGGTACCTACTACGACACGCTCCCGTAAAAGTCG 
>paratb_17439 

CGGTGCGGGCTGTCGGGCCGTCGCTGGTTTGGCTCTACTGCAACATGGCGGGCGCGGTTTTACTCATC 
CCAAGAGTTGGAACGCCATACACTGCTTCGCGTGAGTCAGCCGAGCGAGCAGCCCTCTGGGCGCCCGT 
CCCTGGAGAGTCTGGTTCGTTCTGCAGCCGATCCGCTGGCAGCAAGCACTGCCGTTGCGGCGGT 
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AGACGCGCTGAATCAGTCAGACCGCGCCCTTTCACGGCTATTGGAGAATGAATCGATAGCGTCGTCAC 
CATTCAGGAACTCCGCGTTGCGCCCAGCGAAGCGCAAAGCGGCGGCGCTTCGCCAGCTTCTCCGTGAC 
GATCTGTCAATTCACCCGTTCAACGTGGTCAGCGAACATGATCTACCGAACCTTGAATCGATTA 

GTGTGCCTTTCGGTGCGCTAATTCCGCGTGATCAGTTAAATATTTTGATGGCCCAATGCGCGTCAATG 
AATTAAGTGCTGAGAACGCCAGCCGCAAGTTTTTCTGCATTCGAAAGTACTATTTCAGGATTTCTGAA 
GTATCTAGATGAATTCAGTGAGAATTCGGTTAAGCCGGCGCTAGACGTTTTGGATGGGCTCCGG 

CAGCTTCGGGACGAGTACCACATCGAGATCGGTGGTCAGGCGCTAGACGCAGCACTCGCGGATCGTCG 
CCGTCAACTTTTGGATTCGTATGTCGAGTTGCTTGAAAGCGTCCTGAGTGATGCGCAGAGTCGCACTC 
AAAGGCTCACAGAGGATGAACAGGCTGTTGAAAAAGCCGTATCGCGGAAGGGCCGTCAGCGTCT 

CCAACGAGACTTCGCCACCATGGTCAACCGTGAGACTTGGTGGGCGGCAGGGTGGACGGTAACAGCGT 
TCTTGTTGACATGCACTGCTATCGCGATCCCCGTCGTACTGTTTTCACGGGGCGTACAGTTTCCCGCA 
GTTACCGGCTTGTCCGCGACGCTGATTAAGGCATTCATTGGGATTCCGCTACTTGCATTCGCTG 

CCTACTGTGGCAAAATTGCGTCCCAGCACCGAGACACGGCTCGGCACATGAACATCTTGGTGACACAA 
ATTGACTCAGTGAGTGCTTACGTAACTGATCTACCCGCCGAATCAAAAAATGAGCTCAAGGTGATTCT 
GGGCAAACGAGCGTTTTCAACCCCTGACCTTGATTCCGGCGCCAAGGCAGAGTCTGAGCCTAGT 

>oaratb 17445 

TCGGGAGAAGTTGCGCTGCTGCTGTCGAAGGCTCTGGATATTCTTTCGAAATTCGGTGAGAAGTAGTC 
GCGGTTAGTCTAAGCGAGGCATCCGGTGCTTCCATGCCCAGGTGTCATCACGAAACGCTGTATCGGTG 
CCCTTGGCGGTTCATCGCGGGCGAAGGCGATAAGGCGATCAAGCTCGGTATCACTGAGTACGAG 

>paratb 17449 

CCGCCCCAGGATGTACGGCACCGTCTCGCGGCACTTCTCGCACGTCCAGTACTCGGGCCAGCCGTGGG 
CGGCGACCGCGATCAGGTGAGCTTGGCTGACCTTCTCGCGCCGGCCATCGCGCATTTGTACGCGCACG 
AAACCGTGCCGGGTGGCCACTACGCGGGTACCGTGCCGGATCGCGCTGGTTGTGCCCCGTGAAG 

ATCGCGCTGCCACCGCTGCGACGCCATTGGTAGACCGGCGCGACCGCCTGGGCGGGGTTGTTGGGATT 
CTCAACCTTTAAGTCATCCCAGATTTTTTCGTTCGTCATTTCCTTCGTTCGTTCAGGATCGCATTTCA 
AAGAATGAGTGTGCGTATGCACACAATGCTGGATCACGGAGCGGAAGCGCAGTGATCCTGCCCT 

CGCCTTTAGGCGAGCCTCTTACGTACCGAGTCGGTACAGTGAGTCAGCCTGGAAAGGGAAGACAA 

CCCAAGTCGTGTAGTGACGTTGCGTTCTCGAATCAGACGTTGCATTGTGGTCTGTTCGCGCGGCCTGT 

CACTGACCGTACTTCGGCGGATTCTTTCAAGAATCGAAGATTCAAAGAACCACAATCGGAACTG 

TCACGTTCTCGCACTCTCCATGCCCCGCACTTCTGGGGTACGGCTGGGTCTAGAGACTCTCACCTAGC 
GGTGAGGGTTTCGCCATCTCGCTGCGCTCAATGGCTCACAAGGAATAGACCCTCTACTTATAAGGACA 
CTTCTGGGCAAAAACGTGAATGTTGAAATCGCATTTCCCCAGGTCGCCCCAAAAGCGTGTGACC 

AACCTCACATTGACAGGTGGCCCGCGCATCCCGGAGGCCATCACGCCGCCTCCCGCGCGGCGACGATG 
GTGGCCCACAGGTTGTCGGCAGTGTCGCAACAATCCAACAGGTCTTCGCGTACCAGCTCGCGACCCAA 
CCGGTCCTAAAAACAGCTCGCACACAACCAGCCCTGCGTGGGCGGGCCGTAGATGCGCCACAGC 

TCGTCACTCACCCGGTAACAGTCGGCACGGCCGCCGCACCACTTGCACGGCCACCATGCGCCCCGGTC 
GTCTGCTATCGCGCCAGTCTCGTCATCCCGGCCGGTCCGGTAGCCCTCGCAGAAGGCGTCCACCCAGC 
CGCCGTCATACCCGTCATCCCAGCCGCCGACGTAGCCCTCATCCCACCCCACGTCGAAGCCGAT 

Stcacggccatcgttgaggccgtgggcgtagtcctcctcgctcacgccgccaccccgtcccggcgacg 

GCGCCGGGACTCGACGGACTTCAACGCCATCTTCTTGAAGTGGGCCGCGCGGGCGTTCTCGGCCATCT 
TGGCGCGCAGGGCGGGGGGTAGCTTGCCCTCGGGATCGACCTGCTTTTCGAAGCGGTCCCATGC 
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>paratb_17463 

CGCCTTACGGGCGTTATGCGTTCGCGCGGAACGGTTTTCGGTGCGCGCCCAGCTCTCGTGAACGGCGA 
CCTGTAAGCGCAAACGGCGCTCAGTAGATGTTGACACTTGCGTACTCCTGGCATCCTTGATCAGGCCC 
CCGAGATGCCAACTCGCCCAAGGGTGGACGAATCTGCCGGGTGGCCAATGTGATCAAGGCACGC 

>paratb_17464 

CCCAAAGTGGGGGAGCTACGCTGTACGCGCCTTTAGGTACGGCTGCAAAGCTACAGCGTTGACCAGCC 
GTGCTCAAGCGGAAAGTGTCACATTCCCCAAAGTCGCAGTAACACTTTGGAAAGTGCCAGCTCAGATA 
TCGCCCT^AGTTGAGCCTGCGGGCCTCGTCGGCGGCAAGGCTGGCGGCAGCGGCGCCGACGTACC 
>paratb_17465 

TGTCAATCATGCTGCGGTTCTTCCACCCGGCCACGCTCATCAGCCCCGACTCCGACCCGCCAGCGCGT 
AGCCAGCGGGTCGCGGCGGTGTGCCTGAGCATGTGCAAGTGGAAGGTCTCGATGCCGGCGGCGGTAGC 
GCGCTGCTTCAATGCCTTGCTCAGCCCGTAGTACCCCAGGCTCTTCCCGCCCCCGCCCAGCCAC 
>paratb_17466 

AGCGCCCCGGTGTTGGACAGCCGATGCGCACGCCGTGCCCGAAGGTAGCGGTCGATGGCGGTGGCGGT 
CTGCACGCTGAAGGGCGATACGCGGCCCTTGCCGCCCTTGCCGCGGACAATCGTCACGATCCCGGCGT 
CGAGGTTGACGTCGGTGATCTGCAGGCTGAGGGTCTCATTGGCGCGTAGTCCGGTCTCGGCCAT 
>paratb_17467 

GAGGCGGACTATCGTCTCGTCGCGGCGGTCCATTAGGGATTTGCCCTGGCAGGCTGCGATCAGCCGTT 
TGAGCTGATCTTCGGTGAGGGCGTTGACCACCTTCTGGTCACCCTTGGGCGGTTTGAGTCCTAGTAGG 
GGATCGGAGCTAAGCTCGCCTTCATCAACCAGCCATTTCGCATACCGCTTCAAGGCGAGGTCCC 
>Contigl6_17707 

CAGGGCGACCGGCAGCTCGGCCGCCGCGAGTTGCGCGGCGACGTCCGCGGCGAGCTCCTCGGCGTTGC 
CGGTCTGCGACGCCCACAACACCACGACCGGGGCCCGCTCGGGCGCGGGTGTGGCACCGGCCGGCGCG 
GCCGGTGGCTGCTGGGCGGCCGGCTGGGGCGGCTCGGGCAGCGCCGCCTGCTGGGATGCGTCGG 

>paratbJL7835 

GTAGCTGCGTTCGTGAGCGCCTCGCCCAGCCGAGGCCCTCCTTACTCCGCAAGTCCGAGGAAGACTAG 
GAGCGCCATGTCGAGCCGAACGATGTCTCCGTCCGGTAGCCGGCCGACCCGGCGGGTCAGGCTGGCGC 
GCGGGACGGTTGTGATCTTATCGATCATCAGCCGGCTGGTCTCCGCCAAGCCGGTTGTCTCCGA . 

>paratb_17837 

ACGGCATCGACGAAGGCCTGGTCGTCACGATCCTGTTCGCTGGCAGCCACGAGCGCCGATTGGCGGTG 
CGCTTCTCTGACGAACTCCGTGGCGTTCACATCGGGAACCCAGAGCTGGATCGGCCGCAGGCCTCGTT 
GGCGCAGCCGTTCCCTGTGCCTGCG7VACGCGCTCACGACCGAGTGACATTCGCTCATGTAACGG. 
>Contigl6_17882 

TCGCGGCGAAGGCGGCCGTCACCAGACCCCACGTGTGCGCATGGGCGGCGGCGTCCCCGGCGACGTAG 
CGAGCATTCAGATCGTCGAATGCGGCCTCGATGTCGTCTGGGTCGTATGCGACGCGTGCCAGGATCCG 
TTTGTCGGCGGAGGTTTCGACGATGATGAGCATGTCGATGTGGAATCCTCCGGGTTGCTGATCT 
>paratb_17883 

TCACCCCGGATACAGGTCCGGCAGAGGACTAGGCGTTCACCTCGAGTCGCGATGACCGTCGCCGTACT 
CCTCGTGGCCCCAAGACCGGCGAAGGCGCGCATGTTCGCGATTTCGACGTCCCGGCCGCGTCGGGTCT 
CGGCGCTCACGACTCGTCGGTGGTCGTCGACAGTTGTCTCGGCCGTGAGAAGTCTCGCCATGGC 
>paratbJL7884 

GTCCCAGTCGCGGGCGGCAAAGCAACTTCGGAAGCGTTCGTACGTTTGGCTGGCCGCGTTTTCGAGCC 
GACCGGGGTGCGGGTGCAATTCATCGAACCTCGCGATCGCGGCGTCGACGTCCGCCTCGTCGAAGACT 
TCCAACCGGTCGACCAGATCGCGGTCGACCGTGATAACGGCGATACTGCGCCACTCGGCTTTAA 

>paratb_17885 

AGCCCTCTCGTGAGGTTTCGTGCGATACCGTACTGAACACGGCTCCAAGGCTGTCCAGCCGGTGCACG 
GCCTCGACGGCGCTGCTCACATCGGATGCGAGTTGCCATTCGGCCAGCAATGCGGGCAGTCCACCGGG 
CGGGAACGACGACGCATGCCGGTGGTCGATAGTGACCCAATCTGACGTGGTCGGCGGCGTCTCG 

>paratb_17893 

GTGGTGGTACCGCCACTCCGCGTCGACCCCTTCTGGGGAGGTCCCCCGCGCGACGTGTGTGACGAGCG 
CGCCCATGTCGTTCAGCCGATGAACCGCGTCGATGTAGCTGGTGAGGTCAGGCGTGTCGTCCCATGCC 
GCGCGCATGTAACTGAACAACTCACCCGGTGCGAACGCAGTCCCGCGCCGGTGGTCGATGCTCA 
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>paratb_18193 

GGCGCCAGCAGTGTATTGGTGCCGGCCGAAGTGGCCGGATCGGGAGCCAGCGCGCGCTTTGCCGCGCG 
TCCTAAGGCCCCAGCACTCCCATAGCGGTCATCTGGATGTTTAGCCATGCCGCGGGCAATGACATCGT 
CAAACGACGCCGGAACGTGCGGATTCACGGCACTCGGCCGCGGAGGCGGTGACGACAGATGGGC 
>paratb_18194 

GCGGATGGCCTGCTCCGCGCTGTGAACCGGAAACGGTTTCGCACCCGTGAGTGCCTCGTACAGGACGC 
ATGCCAACGCGTAGACATCCACCGCTGAGGTTGTTTCCTCATCACCGAATCGTTCAGGCGCCATGTAG 
TCGAAGGTGCCGACTGTGTGCCCTGCCATGGTCAGGTGCGTATCACCTCTCGCTTCCGCGATGC 
>Contigl6_18195 

CAAAGTCGACTAAGTATGCGAAGTCGTCTGGCGTGACAATGATGTTCTGGGGCTTCACGTCACGGTGA 
ATGAGGCCTGCGGCATGGGCAGCGTCCAACGCCGATGCGACCTGCCGAATTATGTCGGTGGCCCGCCG 
CGGCTCAAGTGAACCCGTCTTGAGCATTTCGTGCAGTGTTTGACCCTGGACCAGTCGCATGTCG 
>Contigl6_18258 

GGTCGGGGCCGCGTTGCGGGTGGCGCACGCGGACGCCGGCGCGACGTTCACCGCACCGGCCGCACCCG 
CCACCGCCACCGCCCGCGCGGCGGCACGGCCGGAGCCGCGCGCGGACGCGACCGCGACCGCCGCGGTG 
CCGCCGGCGAATCCCGCACCGATGGCGGTGCAGGCCTGGTCGGACACCGGGACCGACGCCGCGG 
>Contigl6_18562 

CAGCCGTCGCACCAGCGGTGTCACGTAGGGGGTGCCCTCGCCGCCGGCGGCCGGCTGGGCTTGCGCCG 
GTTGGGCTTTCGGCTCGGGCGCCGGCTGGGCTTGTGGCTGTGGCGCGGGCTGCGCCTGGGGTTGGGGT 
GCCGGTTCGGGTTTCGGTTCGGGCTTGGGGGCCGGCGGGGGTTGGGGCGCGGCGGGGGCGGGCG 
>paratb_JL8564 

GTCACCGACTCGCCCAGCTCGGGCATCAGCACCGGGGTGGCGGCGCCGCCACCGGACTCCTGTGGCGC 
CGGCTGGGCCGGTGCCTGCGGCTGGGCCGGGGCCTCGGGCTGGGCCTGGGCCGGTTCCTGGGCCTGAG 
GCTCGGGCTGGGCCGGTGCTTGGGGCTGGCTCGGCTGGCTGGGGGCCTGCGCCCCGCCGCCGGC 
>paratb_18590 

GCGTAACCGGGTTCTGTGCTCATCCGCATCACCCTAACGGTCCGCCGGTCGCGGCTGGCTAGGGTGAG 
AAGTCAGTGTCAGGGTGAGGTTGCCGCGTGTTGCGGTGGTTGGATCCTGATCACCTGGTGTCTGGCTC 
GTAGGGTGCTTGCCGCGTTGGGGTTGGCGTTCATGCGTTTTGTCGACGCCAGGTGTGAAGGACC 
>Contigl6_18592 

GGGGCATGCCGAGGCGGTGATGTGGGCCCGGGAACGCTTCGGAACCGAGGTGGTGTGGGCGATCGAGG 
ATTGCCGGCATTTGTCGGCCCGGTTGGAGCGTGACTTGATGGGCTTTGGCCAGTCGGTGGTGCGGGTG 
CCGCCGAAGTTGATGGCCCAAACTCGGGCGAGTGCACGCACGAGGGGTAAGTCTGACCCGATCG 
>paratb_18593 

ATGCGTTGGCGGTGGCGCGGGGGTTTTTGCGGGAGCCTGATCTGCCGGTCGCTTCTCATGACGAGGTT 
TCGCGGGAATTANAGTTGTTGGTGGATCGTCGCGAAGTCCCTGTGGCGC2\ACGCACTGCGACGATCAA 
ACCCGGCTGTGTGGCGGGTGCACGAACTCGATCCCGACCACGCACCTAAGGCTGGTTCGCTGGA 
>paratb_18594 

TCTGGCCAAGCATCGCCGCATCCTGGGTGACTGGCTGGTCACGGTGCCCGGCCTGGTCGCCGAACTCG 
CCCGTGACGAGCTGGCCGACATCACCCGGCTCACCGAGACCATCAACGCGTTGGCCAAACGGATTGGC 
GAGCGTGTCCGCGTTGTGGCCCCGGTGCTGCTGTCTCTTCCTGGCTGCGCGGAGTTGACCGCGG 
>Contigl6_18608 

TCGCCGACACCCACGGCTGGATGACCCGGCTCGGCTGATTTGCGGGCTCGCGGCCTGCGGGCGCCGGC 
TGCCCGCGACTGTCGGCGCCCCGCCCGCGACTGTCGGCTCGCCCGCGACTGTCGGCTCGCCTGCGAGC 
GTGAAGTTAGTTTCACGCTGGGCTCCGACCGTGAAGCTAGTTTCACGCTCGGCGGGTTGCTGAG 
>paratb_18700 

CTCCGGCGCGGCCGAACAGCTGCTCGCGCGTTGGGTGCGGTTCGGTCAGCAGCTCTGACGCCCGCAGG 
GCCTGCTCGCTTGCCAGCCGGGCCGAGCGCGCCGCCGCCGCCCACGCCGCCCAGGCCCCGGCCGAGCG 
CAGCGGGGAGGCCCAGCCCGCCGCGTCCGGGGTGCCCTTTACCCGGACGATGCGCACCCCCGGG 
>Contigl6_18728 

GACACCCTGGCCGCCCGGCTGGCCGGGCTGCTGGGCGACTAGCGGCGGCCAGCGGGCCGGGCCGCGCC 
GCGGCCGTCACGCGGGGCCTCGAGCGTCACGCCAGCGTGACGCTCGCGCGCCGGCGCCACGCCAGCGT 
GACGCTCGGCGCCGAAGAGCCGTCAGAGCCGTCAGTCCTTGGCGTAGATGGCCTCGAGGTCGGA 
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>Contigl6 18748 

GTGCTGACCCCGCACCTGTCCGGCGAGCCGATCGGGCCCAAGGCGCTGGGGGCGCTGCTCGACGCCGC 
CCGGCGCCGGGGCGGGGCCGCGCCGCCCGGCCCGCTGCGGCCCACCGTGGACCTGGAATCCGGGACGG 
GACTTGGGTCGATCTACCGGATGCGGCTAGCGTTGCCGCAACTCGACCCGTCGGCGCTGACGTT 

>Contigl6 18833 

CCTGCAACGAACGCAAGCACCGCAGGCGACCGGGAAAGGCGATTGATGAGAGCAGAGCGCGAGACGGC 
GAAACGGCGCGGCGGCAGCGATCGTCGGGGCGCCCGCGACGGTGCCGCCCGCCGCGGCAGGCGTCCGG 
CGGCCGACGCCGGCGCGGCGCGGCGCGCCCGCGGTGGCCGGGCCTCGGCGCCCGCCCGGGAATC 

>Contigl6 19342 

CCGTCGAGCAGCACCAGTGGCAATCGCATGCCGGTTATCTTGTCACGCCGCGTGTTGCCAGGCCGTCG 
AGCGTCGAGTTGTTGCGGCCCGTTCTCGCTTACCTTCTAGCGCTGGATGCAACAGCCTCTAGCTGAGG 
GGTTGTTGATGAGGTCGTCGCGGTATGCCGTTGTGGGTCGTCGGTTCTGGGAATTGGTGCGGGC 

>paratb 19343 

CGGAATGTCTGCGGATGACGCTGGGGTGGCTGTCGGCGTGTCGATGGCCGCAGGGCGGCTCTGGTTTG 
CTGATGCTGGCGGAGTGAGACCACGATTCGTTGACCAGTCCATCCCGCGACGGCGTCCTCGGTTGACG 
GTGGAGGAACGCGAGGAGATCCAAGACGGTGTGGCTCGCAGCGAGTCCATCCGTGTGATCGCTC 

>paratb 19344 

GCCGACTGGGCCGGCATCCGTCGACGGTGATGCGTGAGATCGAGCGCAACGCGATCTGTCGTGGCCGG 
TATCGGGCGCGGTATCGATTCGGGGTGCGCTGGCGTGGTGGTCACGATCCCCGGCCGCGATATCGCGC 
CAGCTTGGCGCACACGCGTGCGCACGTTAAGGCGCGCCGTTCGCGGCCCGGCAAGCTGGCGACC 

>paratb 19345 

AATCAGCTGCTCCACGACGAGGTACAGACGCGGTTGAATGAGCAGCACAGCCCGCAGCAGATCGCTTG 
GCGGCTGCGGCGCGACTTTCCCGACGATGCGGAGATGTGGGTGTCTCAAGAGACGATCTATCAAGCGA 
TTTACGTTCAGGGCAAAGGGAATTTGCGACGTGAGTTGCACACCTGCTTGCGTACCGGGCGGGC 

>Contigl6 19346 

CCTGCGCAAGCCTCGGCGTCGTCCTGGTGAGCGTCGCGGACACCTGCGCGACATGGTCAACATCAGCG 
AGCGCCCCCCTGAGGTCGCCGACCGCGCCGTGCCCGGACACTGGGAAGGCGATCTCATCCTGGGTAGC 
ACCGCGTCGGGTTCGGCGATCGGCACGGTGGTCGAACGAACGACGCGGTTCGTGATGCTGCTAC 

>paratb 19348 " 

AACACCAACGGGCTGCTTCGCCAGTACTTTGCCAAGGGCACCGACCTCTCGGCGTTCCCGGCCGACTA 
TCTCGACTACGTGGCATCCAAACTCAACCGCAGGCCACGACAGACACTCGACTGGAAAACACCAGCCG 
AAGCCCTCGATGAATTACTCTGCAAACCGTTCACACCACCGGCTGTTGCTTAGAGCGCTAGAAA 

>Contigl6 19364 

AGCCCCCGCGGCTCCGGCGGGCGGTCCTGGTGGCCTGGGTGGTGTCCATGATCCGGCGCCCGCGCCAG 
CGCCGGCCACTCCTTTCGGAGGCTCTGGTGGTCCGCATGATCCGGCGGCCGAGCCCGAGCCCGCGGCA 
GCCCCCGCCGCTTCGGGCAGCCCGGGCGATCCGGCGTCCGTGCCGTCCGGCGGTCCGCACGAGC 

>Contigl6 19367 

CGGCGGCAAGCCAAGTGGTGATGGGGACGGCCATGGCGGTCCACCGGACGGCAAGGATCCTGATGGTC 
ATCACGTGTCGGGGCACGGCCATGATGGATCATCCGGCGGCGAGCCGCAGGATCCAGTGCATTCGAAG 
GATCCGTCTGGCGACGGGTGGCATCGGCTGCCAGATGAGCCACTTGACCCGCATTACGGCGAAC 

>paratb 19368 

CATTGGACGAGCATTGGGATTTCGCCGACGACCCGGTCGATCTTGACAAGATTAATAGCGACGTCCGC 
AATCTAATTCGGGATCCGGAAGCGCTATACGGCCGAGATCCGGAGGGGCATCCGTATACGCAAGAGCA 
ATACGCGGAACGTTTCAACAGCATGGGCAGTGAAGGTCAACATTGGATGAGCTTTCCCGGCAAT 

>paratb 19369 

CACGGCGCTGTCCCGCAGACGCGTGTCGCTTACACGGATGCCGCATCCTACTTGCGGGATTATGGTCC 

CTTGCTCGATCGCATCGGCAAGACAAACGGAAAGTACTTGGCAGTTATGCAGGATGGACAAGCGGCAT 

CATGGGAGCAGCGAGCCCTCCACGTCAACTCCCTTCAAGATCCCTACCACGCTTATACCTTTGA 

>Contigl6_19370 

ACACCTACCGGACAATTGGACTATCGAAGTGTCGGAGGTCGCGCCTGGGGTGGGTCAACCGGGTGGTT 
CCTTGCAGGTACGCGTATTCAACTCAGAGGGTCGGCCGATGACGGTTGAAGAGCTCACTGAGCCTGAC 
ATTGGAGTGTTGAGATGACAAGCGGCATACAACTTTCCCAACGCCTTGAGGAATGGGCGAAGCT 
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>paratb_19499 

GCCGGGCCCGCCGAGCTGCGCCAGTTGTGCGACGCGCTGATCCAGGCCGCCCGAGCCGCCGACGGCTG 
GCGCCGCGCCGGTGTGTGACAGCCTCGTGCCTGCCGCGCCGCCCGCGCCGGCTCGGCGGCCGAACCGG 
CCGCGACCCGCGCCTGACCATGCACGACGGGCGGCCGGGTACAGTCGCGCCATGGACCAGGGGC 
>Contigl6_19753 

GCGGTCCCGCCCGCGCCCGCTGAAGGCCACTACATCGCCCAAAGCCTGTTCCGCTGAGCAAATTCCGC 
CGCGCGGCGCGCGGCGGTAACCGCGCCGCCGGTGGCCGGCGCCGATGTGGGCCGGCTCACCGCCGCAG 
CAGGCCGGCCCGCCGTCACGCGTCGGCGCCCGCCGAGCACCAACTCCGTGAAGCCGCACAATCA 
>Contigl6_19777 

CCGTCGGGGGCAAAGCCCTCGGCGGCCACCACGGACAGGGTGTAGGCCGCCAGCGCCGCACCGGCCAG 
CAGCACGGGTTCGGCGGCGCGCGCGGGCAGCGGCACGCCAAGCAGTGGCAGCGGCGCGGCGAAAAGCC 
TTCGGGCCCACCACAACAGCACCATTTCGACCGCCGTCACCGCGCTCAGGACGGCCACCCATTC 
>Contigl6JL9892 

CCGGGGATTGTCGAGGGCCAGACGCAGTCACGCTCGAGCACAAGCACTTTCAGGCCAAGCCGGCCGAG 
CAGGTTGGCGGCGGTCGCGCCGGTCGGCCCGTACCCGATCACCGCTACGTCATAGATGTCTGAAGTGG 
GCACGGTCGTCTCGCATCGTCGAGTGCTTGTCCTGTAGTGATCGCTACGGTGATGTAGTGATCA 
>Contigl6_19893 

CTACGGAGTCAAGCACCCCGGGTGAGGAGAGCGGAGATGGCGGCCACGAAGCAGCCGAAACGGCGCAA 
ACGCGCCGACGGTGAAATGTCGCGTGAACGGATCCTCGACGCCGCCAC.CGAGATCGCCGCCGAGCGCG 
GTTATGAGGCCACCAGTATCGGGCTGGTCAGCGCGAAGTGCGGCCTGCCCGCCAGCTCCATCTA 
>paratb_198 94 

CTGGCATTTCAAAAACAAAGATGACCTGATCGCCGCGGTCATCGAGCGCAGTTTCGCCGACTGGCGCA 
AGGCGTGGCAGGTTCCCGACGAAGGCGCCCCACGCGACCGGCTGGCCGGGCTGGCGATGCAGATCGCC 
AAGGTGCTGATGGACTCGCCCGACTTCATCCGGCTCGGGCTGATGCTGGCGCTGGAACGCCGAC 
>paratb_19895 

CGGTCGAGCCGCGTGCCCGCGCGATGTTCATCCAGGCCCGGGCCCAGGCCTATGACGAGCTTGCCGAC 
ATCGTGCGCGAACTCGCCCCGGGGCTCACCGACAAGCAGATCGACCAATTGGTCACTTATGCGATCGC 
CGGCGCCGATGGATTGTTCATCGCCAGGGAGATCGGTGGCGATGCGGTGAACCTGGTGGGGCTC : 
>paratbJL9896 

TTCGAGCTGCACGCCGGAGCGTTGTACGACGCGGCGCTGCGGATGATTTCGGAGAATGCCGGTCAATG 
ATGCTGAGGCATAACGCGATCCGCGAGGCGGCCGATCTGCTACACGACGCGCAGCGCACCCGCAGGCC 
GATCGGGCCGCTCACCGAACGCTTCCCCGGCCTGGACGTCGCCGCTGCCTACGCCATCCAGCAG 
>paratb_19897 

GCCAACCTGAATCGCCGGACCGGGGAGGGCCGCCTGGTGGTCGGGCACACAAGCTGGTCTTCGACGCC 
ACCTCCGCCACCGCGCATCGTGCCAACTGGTCCAAACTGGTCAGCAGTGGGCGTGCGCGACGACGCCT 
GATCGCTGGGGACCGCGACTTAGAGGAGCGATACGGCCACGCCGACGCTGGCCGGGCTATCAAT 
>paratb_198 99 

CCGGCCAAGTCGACGAGCCGGCTTCGATCGCTGGCGGATGCATCTGCTGCCTGCCCGACGGCGGTGGG 
CTCGACGAAGCACTCGGCAAGCTCGCGGACCCGGCTCTACGCCTGGATGCCATCGTCGTCGAGGCCAG 
CGGGTTGGCCGACCCGGTGGCGATCGCGCGGCTCATCGGGTTCAGCGAAATCCGTGGGGTCCGT 
>paratb_19900 

CCGGGCGGGTTGGTCGACGTCGTCGACGCCGTGAACCACTTCGACACCGTGGATCGTGGCCCGCTGCC 
GCCGGTACGCTACGGTGCGGCCTCGCTGATCGTTGTCAACAAGCTCGACCAGGTGCCCGAGCGAGAAC 
GGTCGGTCGTGGTGCAACGCGTTAGAGAACGTGCGGCGCAACGCAATCCGCGCATACATGTGGT 
>paratbJL9901 

GGGCACAATCGGAGGTCGGATAGCCCCGGAGCTGCTCTTCGACGCGTCCGCCAGGCCTGAGCAGATTG 
GGCAGCTGTCCTTTGTGGACCTGGTGCCCGAGCACGAGCATGACCACGTCCATGCGGACGCCGTCACC 
GCCCACAGCGATGGCTGCATCGACCCCGATGCCCTCCTCAACCTTCTCGAAAACCCACCGCCGC 
>Contigl6_19902 

AGGTGTTCCGGATGTyVAGGCGTCGTGGCGGTGCGGCAGCGCGCGACCGTGCGGAACTATGTCGTCAAC 
CTGGTGGGTAGCGCAATCGACATCGCCAAGGCGCCGCCGAAGGCCACGGCCAACCGTCTGGTGGCCAT 
CGGGATGCATCTCGACGTCGCCGCTGTGGGGGCGCGACTCGATCGCGCGCTGCAGCCGGTCTAC 
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GGTCCGGCGTCGGGGCAGGCGTCGCGGCGGCTGCAGCGATACCTGCGGCTCAGCGCCTGAGAGGCGAT 
CCGGCAAGATACGTCGTGATGTCATCTTCGCTCGGCGACGTGCTCGCCACCTTGGAGCTCGAGAGGGT 
CGGCCAGTGGCGCTTCGTCGGGCAGCAGCTTCCGGCGCCCGCCAATCATATTCTCGGCGGGCAC 

^ > id3.x'3. tfo 19922 

GAGGGCGAAGCGGGCGGCCACCTCCTTCGGTACGTGCTGCCCTTCGGGGATCAGCGCGGACACGCCGG 
CGACGCTGTCGGGAGAGGACATCAGCGAAGCCGATCCGGGCGGGCCGTAGGACGGCACCATCACCGGC 
GGACGTCCGAGCCGGGCGCCGATGGCATCGCGCACGGCGAGGGCGGTGACCTTGACCGAACTCA 

cSotgggmggcgaatgaggaggcgaagccgtcggtgaatgggcactgcgagatcgcggcggcgatc 

CGCTTGTCCTGGGCGGCGGTGATTATGGTGTGGCCGCCACCAAAGGAGGTGCCCCACACCACGACTCG 
GTCGGGGTCGATGCCATCGAGGGTCCGCGCGTAGGCGACGGCCGAGCGCCAGTCCTGCAGTTGC 

Sgtcgatgtcgagcagttggcgcggttcgccggaactcgcgccgaagtggcggtagtcgaagaccag 

GCAGACGTAGCCGGCAGCGGTGAACCGCTCCGCGAAGGCATCCAGCCGCATCTCTTTGACCCCCGCAA 
GGCCGTGCGCCATCACGATCACGGGCCGTCGATCGTCTGCGGAGTGCGAGGAGGGTGTGTAGAG 

ccaggcggcacaLtgccgtcggccgaggtaaaagtgatgtcgcttcgagtcatgacgcccacagtaa 

TGGAAGGGATACAAACATTAGAAGGCCATCCAACTATTGTATGGGTTACAGTTCTGGTGTGAACGCCG 
CCGCTCCTGCACCTGCGCCGATGACCCGCACCCAGCAGCGCGCTGCCGAAAATCGCCGTACGGT 

CATCGACGCTGCGCGGGAGATCATCGCGACCCAGGGCGTCGAGGCCCTCACTCTTGAGGCCGTC^ 

AAAAGGCCGACGTGGTTGTGCAGACCATCTACAACCGCGTCGGCGGGCGCTCCGCTCTACTGACCGCA 

GTGGCCGAACAGGCACTCGAACAGAGTCGCGTCTACATGGATCCGGCCTATGAGGCGGACGGCA 

ccgtggaSgagcgaatgatgttggcggccaacgcctatgcgcgttttgcgcgcgaaaggccacacgag 
SccggmStgg^gagccgccgaacg^ 

ccagaacgcacgcctcactgcggtgctccgcgaaggcatggccgccggtctcattcgcgcagac : 

ScgScccgacgacgtcaccactgcactgtgggcaaccttcaacgggctactcg 

tcccggggggccttcaggaaagccacgaaaccgtcgaccgccttcttgccgcgtacatcgccacggtg 

agtgacggcctgcgaacccgctgatgccaaaaccattggaatcccgttcggtgccacctgccgg 

aIccScg^gLgctaccaaagcagccgctgagtcctgcggatctacggccgc^^ 

tacggtgcggcagccgatccaatagacaggacgatcgcatggaatacggtggaatcgaatactgaggg 

ttaccagtcaagcccgtcgtattgcatggtgaatcagagcccgcccccctgccgtcgccgaact 

Jtccttcccgggctccgcggctagccccgaaaatgcggaagaggacggtgggcatggagcccgttgag 
caggatggccaagaggacgaaacaccaggcgacaccgagcgtcgccgccgcttcacgctgactcggcg 
gaacgcattgctcggcatgagcgcggttgccggattcgccgcggtggacgtcggcgggttcgcc 

Scgcgggcgggtggctgcgccccgactccccgctcacgccgccgcggttcgccgatcgc^ 

cgtctacggccgccacgacgggttccggcgaaatcacgccaagggcctcagcgctaccgggtcgttca 

cgagcaccggcgcgggcgcggcgatctgccgggcggcggtcttccgggagggcaccgtcccggt 

cgtcggccggttttcgctaggcgggggcctgccggaccaggcggacaagcccgagactgtccgcg^ 

tcgggctgttgttcgacgcgggtggccagcaatggcgcaccgccatggtcaacgtgccggtcttcacc 

gatagcacgccggaggggttttacgagcgcctgctcgcgaccaaacccgtgccctcaaccggga 

agcccgacccgcagaagatggccgcgtttctcgatcgtcaccccgagacggccgcggcgatgaaaatc 

caccaacagcgccggcgccaccgttccggtgcggtggtcggtagttccgcatgacggcggcgtg 
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>paratb_19935 

GCCGGCGCACCGGGGCCGACGCGTGGCAAGGACTTTCTTTTCGACGACCTGATCCGCACGCTGGCCCA 
GCGGCCGCTGAAGTGGCGGCTGATTCTGACGCTGGGTGAGCCCGGCGATCCCACCCACGATGCCACCA 
AGCCGTGGCCGCAATCGCGGCGCACCGTCGACGCCGGCACCGTCACCATCACCGCGGTGCACAC 
>paratb_19936 

CGAGGAAGAGGGCAACGCGCGCGACATCAACTTCGACCCGCTGGTGCTGCCCGACGGCATCACGCCGT 
CCGACGATCCGTTGCCCGCGGCGAGGTCGGCCGTGTACGCGCGGTCCTTCACCCGTCGCGCCGAGGAG 
CCCAAGTCGCACAGCGAGGTCAACGTGACGCGGGTGCTGCCATGACCAGCGAGACAAACGAAAC 
. >paratb_19937 

AACCACGGCCCCAATGCGTTTCGCCCTCCCGACGCGCATCCTGCACTGGCTGATGGCGCCGATGGTCA 
TCGGGCAGCTGCTCATCGGGGTGGTCATGATCACGTCGTTGACCTACTATCCGCTGCTGCTGGCCATC 
CACCGGCCGTTGGGCGCCTTGATCCTGGCGTTTGCGGTGGTGCGCCTGGCGAACCGGTTCACCC 
>paratb_19938 

ACCGGCTGCCGCCCTTCCTTGCCACGATGGGCCCCGTCGAACGCCGCGTCGCGACATGGTCGGAGTAC 
CTGCTCTATGCCCTGCTGCTAGCCCAGCCCTTGATCGGGTGGGCGATGCTGTCGGCGGCGCGGTTCCC 
GGTCGTCTTGGTGGGACCCGTGCATCTGCCCGGCATCGCACCGCACAACGTCGACGTCTATGCG 
>paratb_19939 

GCGCTGCGCCAAGCCCACAACGTCGGCGCCTTCCTGCTTTTCCTGACCTTCACGGCCCACGTCTGCGC 
GGTCCTCTTTCATACGCTCGGCCTGCGCGACCGGCTCCTCGATCGCATGGCGCTGTGGCCCACCAAGC 
CCGTCGCCTCGCGGCAGGACGAAATCAAGGCGTGACGGCCGGCCTCGATGCCCCTCAACACCTC 
>paratb_19940 

ATCGCCGGCCGAGTTAGTGCGCCAAAAGGGGCGACCTCTCCCCCTCCAGGCAAAAGCACGGGACCCCG 
GATATGGCGACCATCGCGAGTAGTTGAGCGCGATGATCAACGAGCCCCATGGTGTGTGAACGTAAACA 
CGCCACCGGGCGCCCAATTAGCGGCAGTCACGATCGAGCGGACAGGCATGTAATCCCCACCCCC • 
>paratb_19941 

TATCGACCTCTTCGCCACCATCTTCGATCTCAATCCCGTCCATGCTGGCCATCCTCACCGCCATCACT 
GACAAGGCAGGCCGGTTTTCGCCGCAAAGCTGGCTGGTCCTCGGAAATGCGATCAGTCCTGTTTGAGG 
GCGTGTAAGGCGGAGAGGGGGCCGCCACCAACCTGCATGAGCCGACCGCCGTCTCGGAGGGGCC. 
>Contigl6_19958 

CTCGGGCTCGCCGATACCTTCAACTTGCCAGTCAACTGGGGTTGAGCTGAGGGTAAAGCCCCATACCG 
ACCGCCGAGCGTGGAGTTGTTGGCGTTGAAATGGCCGATTCGGCACAACAACTCGACGTTCGGCGTCA 
GGGTCCGAGGTGCCGCTCGGCGAGCTTGGCGAACGTCGCACCAGCCGGTTGCGGTCCCCCGTGC 
>paratb_19959 

GTCGGCCAGCGTAGGACTTCGGTCCCCTGTGACGCACGAGACATAGTTAGTTGGATTAACCATTTCGT 
CCGTGCGGGTAGACGAGATGGCATGAACGCGAAACTTTCGAAGCTCACACCAATTCTCTTCGCCGGTG 
TCGCTGCCGCAGGAATCGCAGTCGCACCCTCCGCTTTCGCCGATCCGGAACCCCCGCCGCCGGC 
>paratb_19960 

CCCTCCGGCTCCCGGTTGCTATAACCCTGACGGCACCCCCTGCACGCCGTCGGCGGGCCCGCAGGGAG 
CCGGTGCCGAAATTCCGGGCGGCCGAGGGGCGTTGGCGCGCTCCGATGGCCACGTCTCGGCCGGAACC 
CCGGTGGCCCCTGGGCTAAAGCGGGGCCGGGTGGAGGAATCGCGTGCGTACCAGGCGGTCCGTG 
>paratb_19961 

CCGAACCATCACCTTGCCCGGATAACGCTTCATTCACTTCACGTTCGGCGCGAGGGGCGACTGTCGAG 
TCACCCCTTGCGCCGAACTCGTCTGAAGGTGCGCTCGGACCGTTGACGCTGGGACGAGGCAAAACCTA 
CAAACCGTTCGCAACCCCTGAAAAGCGCCTCATCCGTGCGCGGTCGAGCGGATCCGGTCCTTAA 
>paratb_19962 

CTCAGTGTCAAGATCGTGCCCACGGCGACGCTGATCACCACCATGATGGACACCAAGATCACCGTTAT 
CGACGCGCCCACGATCTCTTCTTCCGTGAGGCGCCAGCGGGGTTTGTCGGCAAGAACGGTGCGCCTTT 
GGGGCGCAAACGCGTTCATTGCCGCGACCGCCAAAAGAAGATCGTCCGCGTCGTCCGCATCCTT 
>paratb_19963 

CTCGATTGCCTCGTGCGCGGCTAATGCGGTCGTCATATGAACCCCCAGGATTGCGGTCGCCAATAGGC 
GTTATCTCGTATCTCCACGCTAAGAGTGCGAGATCAAGATTGCGGCAACGCTCCTTAACGGTCGCAGC 
ACAACGTCCATGCTCTAGGAGCAATGGACCATGCGCAGCGCTTGACGTCTCGCCGCCGAGTCCA 
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>paratb 19964 

CGCCGCGATCAGCCGCACGGGCAGGTGCTCGTGTCGGTGAATCGCCCGTCGACTGGCCCACGCGAATC 
GCGTCGCCGCCAATTGTGTTGCGATGGCAGCTACTTGGTCCGCCGATAAACCGAAGTAGATCTCACCG 
TATTGGGTCGGGATGGGCTCGCCGGGCATTTGTTGGGGAGCCGATAGTGATCGGCACGCCGGCG 

>paratb 19965 

GCCGACAGCAGGAACTGGATGCCGTCGATTGCCTTGTCGACCGAGCCAACTTGGTAAAGGTCACCGCT 
GTTTGGCCTTTCTCTGGCCGGCCGGTATCCGATCAAGACTAAAGCCAGCCGCGGGTGCGGCGGCTGAG 
AAATAGCAAACGCGTGCTTGGGTCATCCCTGTCCGGCACCTTCCGCGACGGTGAAGTAGTCGCC 

GTGCTCGAGGTCTTCCAGCAGCGTGTGGTGGCTCGGGTTCCAGCCGAGCAGCGCGCGGGTGCGCGCAC 
TGGAAGCCGGCACGTCAGCGGCGAAAACGGAGCTCAGCGCCGCGCTCCCGAAATGGGCTGGCGCGTCG 
TCCAATTCGACCGACACGACCGGCAGATCAAGCTTTCGACCGATCTTTTCGGCGATGTCCCGCA 

GCGGCACACCGCTTTCCGCCGTTCCGTGCAGCGCAGTTCCGGCCGGCGCCTTCTCCAGCGCAAGCCGA 
AACAGGGTTGCCGCATCGAGACGGTGGACCGCGGGCCACCGGTTGGTCCCGTCCCCGATATACGCCGA 

gacacccgttttgcgggcggtcgccaccaacatcgccacgaacccgtaatcacccgggccgtgc 
acagtcggggcgLccggatcacgctcgagcgcactccccgctcggcgtaccccagacaagcccgctc 

GCCGGGGATCCGGTACGCGGCGAACGCGTCGGGGTCGGGCGCGTCCGTCTCCTCGCTCACCCGTCCCG 
GAGCCATCACCATGGTCCCGGACGTTGACACGAACGGTTTGCCGGTCCCGGCCAACGCGGCCCC 

CATGGCCTCGATCGCATCGACGTCGCGTTTGGTGATGCCGGACAAATCGCCGGAGTCCCCACCGATAG 
CCATATGGATGACGCCGTCGGCGGCTGCCGCGCCCTCGCGCAGCCGGTCGAGATCGTCGAGCGAACCC 
GTGAACGGCTCTGCTCCCAGGCGAGCCAGGCGATCTGCCGAGGCGGCCGAGCGGGCCAACCCGG 

TGACCCGGTGCCCCGCAGACAGCAGCTCCGATACGACGGCGGGCCCGGTCAGGCCCGAGCCTCCAGTG 
ACGAACACGTGCACGAGATTCCCCCTCGAAGCTAAGTGGAGCGCGTTCCGATTAGCTGACGAGAGTAC 
ATAACCGGAACGTGTTCCGCTAGAGTGGCCTGCGTGGCTCAACCCGTTCGCAGCGACGCGGCGC 

GCAATCGCGAGGCGCTCATCGAGGTCGCGACCAGGTTGTTCGCCGCGGCCGCCGGCGGCGACGAGCCC 
TCGCTGCGGTTGATCGCCCGCGAGGCCGGTGTCGGGGTCGGCACGTTGTTCCGCCACTTCCCCACTCG 
CGAGGCATTGGTCGAAGCCGTGTACCAGGACCAGGTGCGTCGCCTGACCGAAGGCGCCGATCAG 

CTGCTGGCGAATCATCCACCCGCGCAGGCCATGCGCCGCTGGATGGATCTGTTCACCGACTGGTTGGC 
CACCAAGCACGGCATGCTCGGCACCCTGCGGGCGATGATCAATAACGAGCAACTCGGCTCTGGTCACA 
CCCGCATCGAGTTGCTGGCCGCCATCGATAAGATCCTCGCGGCCGGTCGCGCCGCGGGTGACAT 

>D3.ratt> X9973 

CGGCGACCACATCAGCTCCGAAGACGTCGCGGCCGGCCTCATCGGCATCTTCACGGTGGCTCCGACCG 
GCGGCAACAGCGAGCAAGCCACCCGGTTACTCGACATCTTCATGAACGGACTCTCGGCACCCCAGTCG 
ACCGTGCACACTACGACGAGCACGACGGACAACCCGTAGCCCACGCGGGATCGAGCCCGATCGA 

^CGCGCGCCAGCAAATGCCAGGGTTTGAAATTCCACGCTTTGGATAGACCTCGCTTCAACTGCCGCT 
CCCCGGATAGCGGCACATCAGGAAGGGAGCCCGACGTGGCGTTCTCACACATTGCATCGAAAACGACG 
GCAGCGACGGCCGCGCTGGCGGCGGCCGGACTCCTCGCCGCGGCCCCGGCATTCGCCGATCCGC 

AAGTCCTGC^ATTCGGCCAGATGGCAGAGATTTCCAGCAACGGTGGCACCATCGACTACACCGTGAGC 
AACCTGCAACCCAGCGGCCACAACGACGGCGTGTGGTACTCCGACGTCACGGCCAAGGGTGTCAGTGG 
TAACGCGGTTCCCAACATTGCCGACTTCAACGCGCGGGCCGTCAACAGCTCCACGTTCGCGGTG 

ATG^GGGCAACCAGACCGACGGCCTTCCCGAGGGTCCACTGCCCCTGGGCACCCCCGTCACGGGACG 
CCTTTACTTCGACGTGCGCAACGGCACGAACCCCGACAGCGTCGTCTACCGGGACGCCGGAGGCACGG 
ACAAGGTGGTCTGGAAGAGCTAGCCGGTCGGGTGACCGCCTGATTCGGGCTACAGCCCGGACGG 
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>Contigl6_20261 

GCCGAATCCCGCACCGCGCGATGGTAGCAAAACCCGCGGTCGCGGTTTCGGGTCGTCGGCGCCGGTCA 
GCCGGGCGCAGCCGGTGCGCCGCCGGGCGCGCCGCGCGCCGGCCACCGACCGGTCGGACGGAGGACGC 
CCACGAGCCAGTGGCATGATCTTTGCGTGTCGGACATCCCGGGAGCCGCCTACGCGCGGGACGG 
>paratb_20370 

CGCCGCAGACGTTGCCCACGCAACCGCCGCCGCCGCCCGGTCCGCCGCCGCCCCCGCCGACACCCGGG 
ATGCTGCCGCCACCGCCGCCGGGGCCGCCGCCACCGGTCGGGCCACCGGGGATGCTGCCACCGCCGCC 
GCCGGGGCCGCCGCCACCGGTCGGGCCACCGGGGATGCTGCCACCGCCGCCGCCGGGGCCGCCG 
>Contigl6_20399 

TTCGGCGGCTGATCGGCTGGCGGCCCTTCAGGTCCTCAGCGGCGTTGTACTCGGGGTGAAGGTGATGC 
CGCGCCTGCCGCGACATCCGGCGCCGGCGAGATAGCGACCGTCGATCGGAATGACAAGTCCTGGAACC 
CCTTCGGGCCGGGCCGGTCACGCTGCACGGGACCGGGCCTGTCTAGCTCCAGCGATCTGAATTT 
>paratb_20400 

CAGATGGCTGATAGCTGAACTAGCTATTAGACATATGGATTTTGGGCGGCCATGGTTAGTACCGAGCT 
TGAATTCCGATTCGCCGAGAGAGGACAGGGGTGAGGGATTGTGGCTGTATTTCGCGATTTGCGCGATT 
ACATCCAAACGCTGACCGACAAGTTGGGCGGCGAGGAGGTCAAAACCATCCGCGGCGCGCATTG 
>paratb_20401 

GGACCTCGAAATTGGTTGTCTGACCGAGCTTTTAGCCGAAAAAGAGGGGCCGGCGCCGCTCTTCGACA 
ACATCGAGGGATACCCGAGCGGCTACCGGGTCTTCACCAACTTCATGGGGACTGTGCCACGCTGCGCG 
GTGGCGTTAGGGTTGCCCCCTTGGACCCCGGCCATGGATATCGTCAAAGCTTGGAAGGACCTGA 
>paratb_20402 

GCAAGAGCATCGATCCCGTTGCGCCAGTGCTGCTTTCGACGGGATCGGTACTTGAAAACGTACTGGAA 
GGCGATGACGTCGACCTGAACATGTTTCCGACGCCACGCTGGCACGATGGTGACGGCGGGCGCTATAT 
CGGAACGGCGTGCATGGTCATCACCAAAGATCCCGATACCGGTTGGGTCAACGTAGGCACCTAT 
>paratb_20403 

CGCGGATGTGTGCAGGGCAAAGACAGGCTGTCGTTGTGGATGCTGGGCAATCGGCATGCACTTGCGAT 
CGCGCAGAAGTACTGGCACCGCGGTCAAGCCTGCCCCATCGCTGTGGTGGTGGGCTGCGATCCGATCC 
TGACGACCGCCGCCGCGATCGCCGCACCCTCCGGGGTCTGCGAGTACGACGTGGCCGGAGGCCT 
>paratb_20404 

ACGAGGTAGCGGTGTCGAAGTACTGGCCGCGCCGGGTACTGGCCTTCCCGTTCCAGCGCACGCCGAGA 
TTGTTCTCGAGGGCGAGATGCCCCCGGTGGAGGAGGAGTCGGTTCCCGAGGGGCCGTTCGGTGAATGG 
ACGGGGTATTTCACCCATGCCGGCAATGAAACCGTGGTCCGGGTGCAACGCATCTTGCATCGCG 
>paratb_20405 

ATTCACCGATCATTTTGGGCGCGCCGCCGATGATTCCAACCGTCCCTGCGGGGGACCAAGCGGTTCCG 
CTGTATTCCGCCTCGGTGACCTGGGATCACCTTGAAGCCTCTGGGGTGCAAAACATCAAGGGCGTGTG 
GGCATATGCGCGCCAGTTGATGATGGTGATATCGATCGAGCAGACCGGCACCGGCGACGCCATG 
>paratb_20406 

CATGCGTTGTTGGCGGCGGCGGGACGAAAGAGAACGGGCGGCATGGACCGCTACTTTGTCGTCGTCGA 
CGAAGACATCGATATCACCGACATCAATCATGTGCTCTGGGCGCTGTTCACTCGCGTCGACCCGACCG 
AATCCATCCACGTCCTGCGCACACCGACAACGGCGATCGATCCGCGACTGTCGCCTGCGAAACG 
>paratb_20407 

CGATGCGGGTGACCTGTCGATGGGGATCGTGCTCATCGACGCGTGTAAGCCCTTCGCCTGGAAGGATT 
CTTACCCGCGAGCTAACCGGTTCGACGACAACTATCGGGCCGCGATTCGCGATCGCTGGCAGGCCGCG 
TTGCCGTTG T AGAC ACGAT GAC GAC ACAG AC GGC C T TGAT C AGAC CAGT C AG GAGGTGACGAT G 
>paratb_20408 

ATGGCGGGGATGCCGGAGGAGGTCGCTGCGCTTCTGCGCGGTTTCCCACGCATCGGCGCGCGCGAGCA 
GGCGTTTGCGTTCTTGACCGTTGACACTGGCGGGTTTCCACATGCGGCGTTGCTGTCGCGCTGCGAGC 
TCGAGCCTGGGCGGGACCCCCAAACACTGATGGCCGCCATAGCTAGCCGACAGACCCGCGCCAA 
>paratb_20409 

CTTGCGGCGTAGCGGCACCGCGGGGCTGCTCGCAATCAATGGCACTAGTTGCCACCACCTCAAGCTGC 
GAGTGGTCGCCTCGCTCGTCGGTCGCGGAATACTCGGATGTGTGTTTGCCGTGACCGAACATAAGCGC 
GATGACATGGGAATACCCTTGCAGCCTACGCTATTTCGGACCTCGGCCGAGATCTCGGTGCTTG 
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>paratb 20410 

AGGACTGGCCGCGTAGTCGGGCCATGTTCGACCGTCTCGCAGCGCTGCGCAGCGCAGCGCGGGAGGTC 
CTATGAGCACGCAACCGATACGAATCATCGTAGGGGTCACCGGCGCCAGCGGCGCGCCGTTTGCCGTG 
CGGTTAATGCAGACGCTGCACGGGATGGACGACGTGGAGACCCACTTGGTGATGAGCGGGTGGG 

>paratb 20411 

CTCGGTCGAGTATTGGAATCGAAACACCCTATAGCGTTCAACAGGTTTCAGCGATGGCGGATGTCACC 
TACAAACTCGAAGAACAGGGCGCCGCGATCTCATCGGGTTCGTTTCAGACCGCCGGAATGATTGTAGT 
GCCGTGCAGTATGCGGACGTTGGCAGCGATTCGCTACGGGCTGGCGGACAACCTGGTGTGCCGT 

>paratb 20412 

GCCGCTGACGTTGTTCTTAAGGAGGGACGACGGTTAGTCCTAGTGCCCCGTGAGACACCATTGAATAC 
AATCCATTTGGAGAACATGCTGGCACTCAGCCGGATGGGCGCGCGGATTGTGCCGCCGATGCCCGCCT 
TTTACAACCGGCCGGAATCGGTCGACGACATTGTTGACCACGTGGTGGTCCGTGTTCTCGATCA 

>paratb 20413 

GTTCGGTATCAATGCCCCGCAGGCAAAGCGCTGGCAGGGAATGAAGTCGGCGAGGACCACCGGCTTCG 
GCAAGAACTCAGCGATCCTGGCGTAGCTCGGCCGGTCGCCGAAGTTTAGTTGTCGCCGTGGTGGCGTG 
TTCAACGAAGGCACGAGCCGCTGGGCTGGCGGCTTGCCCTTCTGGCCAGATGATGCCTAGGCGC 

>paratb 20414 

CCGGGCGGATGATCGCTGACTGGCAATCCTATTACGTGATCGCTTTGCGCGAGGGCTGATTGAGGAAC 
GAGACCCACGCCCAGCCCCTTCGCAACGAGCGCAACGAGTACGTCGGGATCGCCGGCTTCGAAGGCGA 
TGTGGGCTTGAACGCCGGCCCGCCGCAGCGCGCGGTTGAGTTGCCAGCGCAAGCCTGATCCCTC 

>paratb 20415 

CGGGAGCGTGATGAGCGGTCTATCCGCCACGTCGGCCAATGTGAGCTTCCGGCAAGGAGATAACGGAT 

CGGACGGTAGAAAGATCGCGATCACCGGCTCCCGATGCAACTCGCGCATCCGCACGCCGGCTACTGCC 

TCATCCGTCAGGCTGGTGAAAGCTACGTCTAAAGCGCCATTGGATATGTGGCGATTGAGCATCG 

>paratb 20416 

CTGCAGTGTCCTCAACCAGCGACAGGTCTACCCCCGGGTGCTCATGGTGAAACGCTGCTAGAAGCTCG 
GGGAGGTCGATGCTGCGCGGTGAGATCGAGGTGATGGTGCCGATGGCAAGGCGACCATGTAGTAGACC 
GGTGAGTCCGTCGATCGAGGCGCGACCTGCGGCCAGCGCATCGAGTGCTGCGCGGGCGTATGGC 

>paratb 20417 

AGAAGCGCGTTTCCAGCCGCGGTAAGCCGTACCGTGCGTGGCCGCCGTTCGAATAGCTGCTGCCCGAT 
TTCGCGTTCGAGCGCCTTAATGTGTGCACTAACACCAGATTGCGCCAGATGTATCCGCTGTGCCGCGG 
CGGTGAAGGTGCCTTCCTCGGCGACCGCGATAAAGCACTCCAGCTGATGAAGATCCATGCTGAC 

>paratb 20418 

CGAAAATCTATTACAGAGCATCGTCTCGTCGCGCAGGGCATCTAGTAAGCCGACTAGCCGCAATCGCG 
GGCGCGCTCCACTGCGGTCGCTCCGCGTCGAAATCGGTGATCGGTACCACCAAGGGTCACCTTTGCGA 
GGCGCAAAACGTCGGGATGGATGAGACGGCCTACGTACCGTCTCGACAGAAAACGCATCAGAGA 

>paratb 20419 

AAGTAAATTGCCATGAGCGTACAGATAGTCCGATTCCGCATCTCACCGGAACACATCGCACCGGTAAC 
GAAGAAGATCGAAGCGATCTTTAGCGCATTGCGCGAGGCGGATCCCCCTCCTTCCATGCGGTATGTCG 
CGCTGCGCGATGACGTCGACCCGGTATTCACGCTGATCCTCGAACTGCCCGAGGGTGCTGCCAA 

>paratb 20420 

CCCGTTGTTGTCGATTCCCGACGCGTTGGCCTTCCGCGAGTCGCTAGCGGGATGGGCGCATGACGATG 
TTGCTCCTCGGCCCACCACCGTTGTCGGGAGATACTGCGCATGACCAAGGTGCTGTTCGCAGCCACGG 
TGTTATGCATCGTGGCTAACACATTGATCGCGATTGCCGACTACGTTCCCGCAGGCTTCGTGCT 

>paratb 20421 

GAAGAACTCTGCTGAAGTTCATGTTCCTGCCGCCGCATTGCCCTACCTTGCGACATTGAAGTTAGCGG 
GCGCGGTGGGTCTCACCCTGGGGCTAGTCGCCCTGCCGCGGCTAGGCGTGGCAGCGGGAATCGGCCTG 
GTGTTGTTCTTCTTTGGCGCGGTTGGTGCGCATGTCAGGGCCCGCGTGTTCCACAACATCGCGT 

>paratb 20422 

TTCCAGGCGCATTTCTGCTTCTCGCACTCGCCGCGAACGGCTACCTCGTCCATCTTGCGAGCGGCGCA 
TGAAACGCGTTGGACACTGAGGGTGGGGGAACCTGCTGGTTCCCCCACTGACCTCGGAAACGGCGGGC 
AGTCGCTCGCTCTTACTCTGAGGTCCACGGGCGCGTAGAAACTCTTCAGTGAGAATCCGGTTGT 
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>paratb_20423 

ACCGTTCCCCTTTTCCGTTATGACGCGGAATGTAGGGCTTGACTTTCTGGTGGCGCTCGAACGCGATG 
CGCACTACTAACCATTTTCGCGTGCGCCACAATAGTTCGATACGGGCGAAGCGCCAATGGCGACGCGC 
GCGGGCGCAGTCTCAGGAGGGCTTCGGCGTTTCTCCCCGCGCTTGGAGATTCGGTTCGAGTGAG 
>paratb_20424 

CTAGATAGCTTGGTGCATAGTCGATTTCGTGCCGTCTGGACCTAACCTTCCGCCAACGTGACGTCCTA 
CAACCCCCACTTCGGAGGGCCGATTGTCTAACCTACATACTAGTATGTATGCTGATCTCGACACCGCG 
ATAGGGGTAGGGATGACTGTTGACGACGAAATGACCCAGGCCAACCGCAGCGCTGGTCCTCCGG 
>paratb_20425 

GCGAAGCCGGCGCGGGTTCTGCCTCGATGCCACAGCGACTCGGACTGGCCGGCCTGTGCCTGGGCACC 
GCTCTGATCATCATGGAAGCCAACGTGCTCAACGTGGCCATTCCCTCGATCCGACAGGCCTTGCACGC 
CAGCCCAGCGCAGAGCTTGTGGATCATCGACGCCTACACCCTCGTGCTGGCCGCATTACTACTG 
>paratb_20426 

TCGGCCGGTCGTTTAGGCGACCGCATCGGCGCACGGCGTTGCTATCTATTGGGTCTGGCAGTGTTCAG 
CATCGCCTCAGTGCTGTGCGCCCTCGCCGCATCGTCGGCCGAGCTGATTGCCGCACGCACCATTCAGG 
GAGTCGGTGCCGCCGTGCTGATCCCGGCCCCTCTCGGGCTGATCTCGGCAATGTTTAGCGATCT 
>paratb_20427 

CACCGCGCGCGCGAAGGCGGTCGCTGTGTGGGTCACAATCGGTGGGGTCGGTTTTGCGGCGGGACCCT 
TGATCGGCGGTCTGCTGGTCAGCACGTTCGGTTGGCGCTCGATCTTCCTTATCAACATTCCCGCCGCG 
GCGATCATTGCGGTCATGGTGCGCCTCACAGTCGCTGAAGCCTCTCGGTCCCCCTTGCCGTTTG 
>paratb_20428 

ACTATGTCGGGCAGGCCCTGGCAATTGTCGGTCTGTCGGCAGTCGTCTTCGCCTGCGTGGAATCGAGT 
GCCCTGGCGTGGATGTCGCCATTCGTGTTATTGCCTGCTGTGGCGGCCGCGCTGATCCTCGGGCTGTT 
TGTGATCGATCAACGCCATCGAGGCCGTGCCGGCGCCTGGGTGCTACTGCCGGTCGAGCTGTTG 
>paratb_20429 

AATAACCGGCCGGTGAACGCCGGACTGATGTCAGGATTTGTTTACAACTTCACCCTGTACGGTCTGGT 
CCTCGTCTATAGCTATGTCTTCCAATCCGCCCGCGGCTACAGCCCCGTGCAGACCGGTCTGGCCTTCG 
CGCCGTTGACTGTGGCAGCGCTGGTTACCTCGCTGCCCGCGGGACGCTTTGTCGCCGCGCACGG , 
>paratb_20430 

TGCGCGAAGAGGCATCATGATCGGAATGGCGCTGTCTGCCATCGGATTATGCGCACTGGCATTCGATG 
CCCAGCGGATGCCGTTCGTGGTCCTATCGATCGCCTTTGGCATCTTCGCGACCGGTCTCTCGCTTTCG 
GCGACCGGACAAACCATGGCGGTGATGGCCAACGCCAGCGACCAGTACAAAAACACGGCGTCCA 
>paratb__20431 

GCATGCTCAACACCGCGCGCCAGACCGGCGGTGTCATCGGCGTGGCGGCGCTGGGTGCGATCACGTCG 
CGCGACCTGCTGGCCAGCGCGCCGGTGGCGTTGACCATCGCTGCCGCAGCATGTCTGGTCGCCGCTCT 
GGGAGTTGCAACGTTGATTGCGCGTCACGCCCGCACACATGATTCGGACCAACACTGATACCGG 
>paratb_20432 

CATACATACCGCTAGGTATGCTTGCCTTATGGCGGACGAACAGGCCGATTCACGCGAGCGATTGATTA 
GTGGAACCCGAGAACTGCTGTGGGATCGCGGCTACGTTGGCACCAGTCCCACCGCGATCCTGCAGCAG 
TCCGGTGTTGGCCAAGGCAGCCTCTATCACCATTTTCGTGGCAAGCACGACCTGGTGCTGGCCG 
>paratb_20433 

CGGAGCAGCAGGCCGCAGCCGATATGCAGCGCAGCATCAAAGAGGCGTTTGCGGGCAACAGATCCGCC 
CACGACAAAATCGCCGACTACCTTACTCGTCAACGAGAAGTGCTGCGCGGCTGCAGCGTCGGTCGCCT 
GACAGCAGATCCGGTGATTGTCGGCGACGATCAACTGCGTGCCCCTGTCGCACAGACCTTTGAG 
>paratb_20434 

GTACTGCATACCTGTCTGACACGAACGATCCGAGAAGGGCAGCGGTCGGGTGAGATCTCGGTCGAGCT 
TGAGCCGCACAAAGTCGCGGCAGCGATTTCTGCAACCATCCAGGGCGGTTACGCCCTGGCTAGGGCAG 
CCAACTCGGTCGAACCCTTCAATCGCGCGATTACCGGCATCCTGCAACTGATAGAAGCCTCCAC 
>Contigl6_20435 

CGCCCACCGTCGACGCACAAACCCAGCGGCTCACGATGCCGTGCCAGCCCAACGACGCCGAACGTCCC 
GGTCAAAAAACCCAAGCAATCACAAACCAGCCCGATAAGCGAACCGGCGGCACGGCCACGAGGACGAG 
CTGTCGGCGCGGCTGCCCGAATCGGTTGCGGCCTACCAGAATGCCGTTGCCGCAGGGGATTTCG 
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>Contigl6 20436 

ACACCGCAGCGATCCTCATCGGCGAAGCGGTGGGGGTCATCCGAGAGGTTCGTCCCGCCGCGGGGATC 
GTCGCCGAGATGGTCGGTGCAGTACAGCGCATCCTGCACCGCGACGGCGCGCCCTAGACAGCACCTTC 
CACGAGACCTACCACGCCTACAACCCGGCGCTGCGGTTCCTGCTCGAGCGCCCCGTGCACGCGA 
>paratb_20958 

ACCACGACCAGCAGCTGCACCTGCTCGGCGGCGGCCCGTGGCAGCTGAGCCCGGTGGAAAAGGAGCCC 
GCGCGGGTTTGATGCGCGCCTACGCTTTCGCGGCGCGCCGCGCCGCGTGCGCTCCGGCGCGGCGCCCG 
AAGAACGAACCCTCACCCAGCTGCGTCCCGCTGGCGTACCCCTTGCCGTCCTGAGCCAGGTTCG 
>paratb_21004 

GCAGTGAAGGATATGGATTTTCCATGGATTCACCCGCCGCACCCAGCCGTCGGTTGACCGCCGGCGTG 
CCCCGCCTGGCGCCGAGCCTGGCCCCGCCTAGCCTCGCCCCGCCTGGCGCCGAGCGTGAAACTAGGCG 
CACGTTCGGCGGCGAGCGTGAAACTAACTTCACGCTCGCGCGGCGTTCACGCTCGCCGCGGCGC 
>Contigl6_21065 

GAGGCCGAACGCCTGGCTGGATTGCCGGATCGCGATGATGTCGACGTCCGGGGCCACCCCGCTGAACG 
CGTCGGGGCCCGGCTTGGGCGGCGCCGGCGGCGGGTCGAGCGGGCGCGGGCCGCGCAGGTTGTCGACG 
TTGGTCACCCGGGCGGCGCCCGCGTGGCCCGGGATGGTCACCGTGCCGCCGCCGTGGTTGCCGG 
>Contigl6_21164 

AGCACGCTGGCAGCAGATTATGCGCTGACTCACAGCTAGCACCGGGGTGACGCAGTTGCGGCGGCATG 
ACCGGCGTTCGTCTGGCAGGTGCGGCTAACCCCGCCGGCGCCGGCGCGAATTTTGCGCGCCCCCGCGC 
CGCCCGCCGAACGCCGCGGCCGGCCGCCCCGCGAGCCGCCCGGTCCTTTCCCGATCCGATCCAA 
>paratb_21187 

CGGGGGCTGCGTGCTGCTGTACCTGACGCCCCTGATCCTGGGGCTGTGGCGCGGGGAGACGAGTCACG 
ATCGCCGCGCCGCGGCGCGCGCGCGGCGCGAGCGCGCCGAACTCGACGCCGACACCGCGATCGCGATC 
AAGCGGGCCGAGGTTCGCCGCGAAGCCGAAATCATGTGGGCCGAGCACCAATTGACACAGGCGC 
>Contigl6_21952 

CGCGGTGGCACCCTCGGTGCTCAGCGATTGGTCCACCGCGGCCGTCAGCGCCGCGCCGGGGCCCAGTT 
CCAGGAAGGTTCCGGCGCCGGCCTGCTCGGCGGCGCGCACCCCCGCGAGGAATTGCACCGGCGCGCGC 
ACGTGCTCGACCCAGTACTGTGGCGTGCCGTAGCCGGGGCCGGCGAGTTGTCCGGTCAGGTTGG 
>Contigl6_22117 

GGCCGAGCGGTCCAACACCGGCAAGCGTTAGCGCCGGTGGCGTCGGTTGCGCGCGTGCGGCGTGCGGT 
CTTCGCGCGGCACTGCCACCCGTGCAGCGCGTGGTCCCGATGGGCGAGCACGCCGCTGATCCTGGTGC 
CGCCCTGGACGCGACGGGCCAAGCACGCGGTATGGATTGCGCTGTGGCTGGCGGTGAATCCGTT 
>Contigl6_22118 

CATCTTCGGCGAACCGGCCCATCACCGCGCCTGGGCCACGCGGGCGATGCTGGGCGAGGAACTGTGGA 
TTACCCGCCGGCCCCGGGACGCGGCGATGGTGGTCAGCGCGGCGACGTCGGCGGCCGCGCTGGTTGCG 
GTGATCGCCGCCCATCGCCATCGGCTGAGACCCGCGCTGGTCGCGACCGCCCTGCAGATGGCGC 
>paratb_22119 

.TGACGCTGGTGTACTGGCAGCAGATGGTTCGGTATCTCGAACGCGAGATGCGGTAACGCGGCCGATCG 
TCTGCGAGACAGGGCAATACGCGCGTATCGCTGAGCGATACGAAGGTATTGTCAGGCCGTGGGACCCA 
CCCGGCTGTTTCCGTACGATCCGCCCCCCGCGCAACGATCGGCGAAGGAGCGGATACGCGACGC 
>Contigl6_22123 

CGGAGGTACCCGCCGATCGCACGTTTCAGAAACGGGGTCCCGCCCACGACCCAGGTGCTATACACGAG 
ACACCATGCATGAGTCCGCCGTATCCGCCTATGCCGCGCAACTTCTCGACGCCGACAACCCCGACGAC 
ATGCCGGAGTTGCAGCGGCTGCAAGGCGATCCGAACGTGGAATTCATCGATCGGCTCGACACGC 
>paratb_22127 

GCCCGATCTTGCATGGCCTACTCGGCGACCTCGACATCGGCCTACTCCCGGGTATGAGCAGCCGCGAG 
AAGGTCCCCCACATCTTGCGTCACCTTGAAGCGGAACGACTTTCGCCCCGCACGGCCGCATCATTGGT 
CGAGATCGACCGCACGGTGTCGACCTGGCCCCAGCTCGCGTCGGACGTCGTCCTCGGTGCCGCG 
>paratb_22130 

TCAACGGGTCGCCGGTGCGCGCCACTCTGAACCTGAGTGATGGCACCGACCCCTGGCTCGCGGATCTC 
TATCAGTCGATGATCCGGCGCGAGACAAATCGCCATCACGGAAGCCCGCGAGCGGTCGACGCCGCGAC 
CATCGAGGCGCTCGGCGACGCGGCAAACCGCGAGTGCGCGCGACTGCACCTGATCACCGGCCGT 
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>Contigl6_22133 

TCTTGTACGCCCACAACCGGGCAGAGTTCGACCAGCTGTCACCCCAATTCGCCGACGAGCTAATGCAA 
TTGGAGCGCAACTTCCGAGCACTGGCGGAGATAACCAAAGACGAAGCCGCGGTGCTGCTGCTCCGGTT 
CACCGCCGCACCGCCGGCATCGGTGCCGAGCCGGCGCAGCGTCGAACGAACCCGGGTGCGCAAT 
>Contigl6_22134 

TGAGCGGCTGGCTGCTCGCACACTGCATATCGATTGTGAGTCCGGCGCTCGGCCGGATTCGTGACTCC 
GGGCACATTGCCCGCCCCGTTCCCCCGTTGAAGCTACGGTAATGGAAATGTCGGGCACGTTGGACTAC 
CTGGTCACCGCCGCTGCCGCCGAATTGATGGCGGCGACGGCGGCGGACTCGGCCGCGATCAGCC 
>Contigl6_22143 

GAAGGAGTCGAAACGGTGGCCGCCGCCCAAACGCTGCTCAGCTTGGGTTGTCATCGCGCCCAAGGGTT 
TCTGCTATCGCGGCCGCTGGACAGCGCCGCGATGGAGTCGCTTCTCGCCCAGCGCGTCGTCCCCATGA 
ATTTCTCCGAGACCGGGCCAGCGGTCTAGATCCGCCAAGAGCGCAGTACCCCCACGCTCACGGG 
>paratb_22144 

CGGCGTTGAAATAGGTAGTAATACGTCGGGGTCTTGTCGTCGAGCGCCCGCTCCTGGCCAGTGGACAA 
CAGCGTCCAACCCGCGGTGAACCGCCGTTCGATTTCGGCGCGATCGATGCCCGGCACGCCGAACCGGC 
CCCCGGGAGGAAACGCGACGATGAACAGCCGTGCGTCGGGCGCCGCAACGGCGCTGACCTCCCG 
>Contigl6_22146 

AGCCGTGCTGAGCGAGGTAAACAGCGCAATCCCCCGTGCCGCACCCCAAGTCGAGGGCCGAGCCCGTG 
GGCAGCGCCTGCGTGCCAGCGGCCCCTTCAACCAGATCCCGCAGACCCTGCCCGATCGGATGCCCTTC 
CCAGGGGGTGAAGCCGACCCGGTAGAAGAACCGGAATCGTGCGCGCCGTGAAGCCATAGCCGCA 
>paratb_22147 

ATGATGGCATTCACCGCAGCCGGAGCGTCGCCCGCCCCCCGGCGACGAGCGAGGCCAAGCACGACAGC 
GTCAGCGCCGTCGTCTCACCATGGCCCTGATCGGCGCCGCCGCGACCATGGTGAAGGGCACGGCCAGC 
GGGAAATCGTCGGACAGGGACTCGATTTCGACGCGGCGAACGATGGTTGCCAACGCGAGCGTAG 
>Contigl6_22154 

GCAATCCGGCGATGTCACGCTTGGGTTCGGCGACCGACACGATTCGACCCTAGAACACTTTCGeATCG 
GGCACGCGGAACTTGCGACCTCGGACCGACATCGCCTATGCCGATAGGCGGCTGAGGATTTCGGTGTT 
CTCGGCGCACATCAACTTGAATTGCGCCGGATCGGCATGGGCGGCGAGGGTGCGGCGGTCCCAC . 
>Contigl6_22222 

GGACAACGTCTCTCCCAAACTCGCTAGCGCATCCGCTAGCAAGTTTGAAACTCACCTCATGGTGTCCG 
GAGACCCGGCACCCCGAGGCGGCAATAGGTGAGGCGCCCGGAGACGGCGCCCGGAGTCGAGGCGCCAA 
AAGACAACTACCCAGCGGGACGCGTCCACGTGCGGGTGACCGGATCGCACTGCAGCAGGTAGCC 
>Contigl6_22236 

CTCCGGGCCGCCGACCCTGACCTGGACCGCGATCACCGAGCAGACCAACCCGACGCGCCCGACGCGGC 
GCCCGGTGCCGCCCCGCCGGCCGGCCCGACCGCCGAGCACACCGCCGGAGGAACGCACCGTCATCGTC 
CCCGGCTCGCCGGCCCGATCGCGCGTCGCCCCGGCGAGCGCTCCGGCCGGGCCACCGCGGACAT 
>paratb_J22301 

CGCTGGAATCGACTCCGCTGTCCAGGCGGGGAACGCTGTGGAGCTACACCGAGAACCGCTATGCCCCG 
CCCCCGCCCTACCCGTCCCCGGACCCGTTCGAGCCGTTCGCCGTCGCCGCCGTGGAGTTGGCGAAGGA 
GGGTCTGATCGTGCTGGGCAAGGTGGTCGAGGGCACGCTGGCCGCCGACCTGAAGGTCGGCATG 
>paratb_22479 

AAGTCCTGGCAGGGAGCGGTAGATGTCGGCGTCCGGGTGTGTCTCAAAATGTGTTGCCAGTTCGGCCT 
CAAGGTCGGTGATCTGGCGGTTCAGTTCAGCGATGATGCCGACCGTGGCGCGGGTGGTTGCGCCGAAC 
GCGGCGGTGACCGCGGCAGGGGCGGCGAGCTGCTCAGCGCGTAAAGCGGTTTGAATGTCCTGGG 
>paratb_22481 

TTGCGGGTCCAGATCAGATTCTGATGTGCCCGGGCCAGCACTTTGACCGCCTCGGTATCAGCGGAGTC 
ACCGGCGACGCGGCGGTGATTGTGGCGATCGGTGCGCACCAGATCCGCCAAGAGCTTGGCGTCCCCGG 
CATCGGATTTGGCCCCCGACACATGGTGGCGGTCGCGGTAGCGGGCGGCCGCCATCGGGTTGAT 
>paratb_22482 

CGCATACACCTGGTAATCGGCCGCGGTGAGCGCCTCGACCCACAAACCACGGTCGGTTTCGATTCCAA 
TCACGACCTGGTCGGGCTCTTCGGCATGGCGGGCCAAAAGCTGATGGAACTCGCCGATGCCGGCAAGT 
CCCTCCGGTAACCGACGCGAGGCCAGCCGGGCCCCGGATTCATCCATCAGGTGGACGTCGTGAT 



Figure 6-93 



WO 2004/074310 PCT/IB2003/006509 



105/106 

>paratb_22483 

GATCCTCCGCCCAATCGTCGCCGACAAATATCACGTAGCGCCTCCTCGGTGGTCATCGAACATGTTCG 
AGCCCAAGGGCACCCGGCGACAAGCTAATGGATCAGTGCTCAACGGCACGACACCCCATCAGTGCTAC 
AGGAACCCTCACCAACCGGCCGGGGCGTGATCTAGCCTTAGAAGTCGGCCATCGCTTCAGCTGG 
>Contigl6_22616 

GTCGGCGGACAGCGCGGCCCGGGCGTACTCCCCCAGCGCCGGCGAGATGGCCGGCTCGCCGTAGAGGA 
CCGCGCGGCCGGAGGCCGGGCGGGCCGGCGCGGCGGCGGCGAGGGGTAACAGGGCGGGGTGCGGGTTG 
CCGGTCGACAGGTCACGCACGCCGGCGGGGACGTCGAGCCCGAGCAGCGATCGCGGGGTGGTCG 
>Contigl6_22 619 

GCGGACGCCCGGTGGTGTTGCCGACGACGCACGCGCGCCGGGGCGAGACGCTGTACCTGCACGGTTCG 
ACGGGCGGCGGGCCGGTGCTGGCGGCCAGGGCGGCCGCGGCCGCGGGGGCGGGACTGCCGGTCTGCGT 
CACCGTCACGCTGGTCGACGCCCTGGTGCTGGCGCGCGCCGCGATGCACCACTCGGTGAACTTC 
>Contigl6_22663 

CATCGTGCGGGTGCAGCCCATGTGACCGCCGGCGGCGCGGCGAGCGCGGCGGCCCCGCGCCTGCCGCC 
CGGCGGCCCCGCGCCTGCCGCCCGGCGGCCCCGCGCCTGGCCCGCGGCGGCCCCCCGGCGAGCCCGCG 
CCTGCCCCCGGCGAGCGTGAAATTAGCTTCACGGTCGCGGCCGAGCGTGAAACTAACTTCACGC 
>Contigl6_22956 

GGTTCGTTGATCGCGGGAGCGCTCGGGGTGGCCGCGGCGGGCTTCGGCGCCGCGGTGGCGAGCGCGGA 
TCCCCCGCCACCGCCGCCGGGCCCGGGGCAGCCGTGGGGGCCGGGCGGCCCGGGCGGGCCGGGTGGAC 
CGGGTGGACCGCCCCCGCCGCCGGGTGGACCGCTGGGCCCGCCACCGGGCGGGCCGGGCGGGCC 
>paratb_23136 

GCCGTGCTGATCACGCTGTCGTCGCAGGTGAAGCTGCCGTCGCTGCTGGCACTGGGCTTCGTCACGAT 
GGCGCTGGCCTACCGGTGCGGGGGCAACCTGCGCGCGCTGCTGCTGGCCGGCGGCGGCATGGCGGCGC 
TGTCGCTGGCGGTGATGGCGCTGGTCGGCTGGGCCAGCGGGCTCGGGTTCGGCTGGATCTACAC 
>Contigl6_23367 

AGCCGCTGTATGCCCGGGTGATGCGCGCCGGCGACGGCGTGGTGCTGCAGTTCGCTCAACTGTCGGTG 
AGCGCCGGATCCGACCACGAGGCCGCGATGCTGTTCCTGGCCGGCCGCGCCGAGCCGTTCCGGGTGGC 
CGAGCTGCCCGGGCTGAGCGCCGCGCAGCAGGTCGGGCTGGCGCAGACGCTGATCCTGAACGGG 
>paratb_23368 

TTTCTGGCCCGACTGTCCGACGACTGACAGTCAGCTTCGCATTTCCGGTGAATGCGCCGGAATCTATC 
CGTATCTGCGGATCTACTCGGGTTACGCTCCATTACCTACGGGTCGCCTCGTTCGTCGGGGAGGAGCG 
CGTCATGGCAGCAGGGTCCGCCGCGGGCAGGCGCCGATGACCATGCCGATCTGGGCCGCCTTCC 
>paratb_23369 

CGCCGGAGGTGCATTCGGCGGCGCTGTCCAGCGGACCCGGCCCCGGGTCGTTGCTCGCGGCCGAGCAG 
GCCTGGCAGGCGCTGAGCGCCGAATACGCCTCGGCCGCCGCCGAACTCGGCGATCTGCTGGCGGCGGT 
GCAGGCCGGCACCTGGCAGGGTCCCAGCGCCGAGGCGTTCGTGGCCGCGCACGTGCCATATCTG 
>paratb_23371 

TCTGCAGATGTGGCTGCAGGCGGCCACCACGATGGCGATCTACGAGGCGGTGTCGGAGACCGCGATGA 
CGTGGAAACCGCCCACCGCGCCGCCGCCGCAGATCCAGAAAACCGGCGTCGCCAACCAGGACGCCGGC 
GGCGGCCCCACCCAGCTGAGCTGGTGGGTGACGCGGGTGCAGGAGGTGGCCAGGGCCATCAGCG 
>paratb_23372 

GCGACCTGAGCCAGTCGCCGTCGAACCCGTCCGCGACGTTGTCGGACCTGATGAGCGATCCGCTGCTG 
GCCACCGAGGTGCCGCACTGGGCGGGCGAGTCGCTGCTGTACTTCACCCCGCAGGTGCCGCAGTTGAC 
CCAGCTCTCGTTCGGTCTGATCGCGCCCTTCATCCCCGCCGCGGGGGCGCCGGGGGTGGCCGGG 
>paratb_23373 

CTGGCCGGACTCGCCGGGTTGGCCGGGGGCGCCCCCGCGCCCGTCCTGCCCGGGGTGGCGGCCGCGCC 
CTCCGGCGGTGGAGCCGCTGCCGTGCTGGCCCCCGGCCCGGGCGCCTCCGCCGCGACCGTGTCGCCGG 
CCCCGGCGCCCGCGGGCATGCCGGCCACCGCACCGGCCCCGGTCGGACCACCCACGCCGCCGCC 

>Contigl6_23375 

TACCGCCACGAATACCTCGACACCGACCCCGGCGGGGGCCCCGCGTCCGTGACCGCCTCGGACCGGGG 
CGCCGGCCCGATCGGGTTCGCCGGCACCACCGGCGCGACCGGTTCGGCACCCGTGGGGTTGACCACAG 
TCGCCGGTGATGCGCTGGACGACGGCCCGCGAATGCCGCTGCTGCCAGGCAGCTGGAGCGCCGA 
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>paratb_23461 

GGCGCTCGAACGGGCGTGCCGTGCTCGCCTTGCTCGCCGAGCGTGAAGTTAAGTTCACGCTCGGCGCC 
GAGCGTGAAGCTAGCTTCACGCTCGGCACGACGCGGCGGCGCGACGCGGCGCGACTCGGCGGAAGCTC 
GAGACGGGTCAGACGGCGCGCTTGAGCTCGTCGACCTTGTTCAGCTGCTCCCAGGGCAGTTCGA 
>Contigl6_23540 

CGGCTCGCCGGCCCACCGGGTCAGGGCGAGCACCGCGGCCTTGCGCACGTCCAGGTGCGCGTCGCCCA 
GCGCCTCGCCCAGCAGCGGCACCGCGACCTCGGCGGCCGCACCGGCCAGCGCCCGCGCCGCGCCTTCG 
CGCACCTGCCACGCCGACGCGCGCAGCGCCTGCGTGATGGCCCCGTAATCGTCTGGGCCGCAGC 
>Contigl6_23733 

TAAGTCGAGCCGGCGGAAATCCAACAGCAAGGACGGACATGAGCCAGCCCCCCGAATATCCAGGCACG 
CCGCCCGAGCCGCCGCCGGGGTACGGCCCGCCACCGGGCTACGGCACGCCGCCGGGCTACGGCACGCC 
ACCCCCGCCGCCGCCGGGCTATGGCCCGCCGCCCGGCTACGGGGCACCCCCGCCCGGCTACGGC 
>Contigl6_23842 

AGCAGCGCCACCGCCTCCGGCGTGGACCGCGACGCCACCACATACTCGAACATGTGTTCGACCATAGC 
ATCGTCCACCGACGCATGCTTTTTGGCAGTTCGCGACGTGTGGATAACTGCGGCAGCTGAATGGGTAA 
GGAGATGCGTCGGTCGCGGATTCCGGCCGAGGAGAAAACCCACCGTGCCCACCCCGTTTTGCGA 
>Contigl6_23868 

GACCGCAGCTCACGACCGCATCACAGCCCCAACCGCACGCCCACGCGCACCGAGCGGCGCATCATCAA 
AGTCCGGGTGATCCGCCGGTGGGGACCAGCGCGCATCGGGTATCTGCTGGGGATACATCCCTCGACGG 
TCCATCGGGTATTGACCCGCTACGCGCTGGCCAAACTGCGCTGGCTGGACCGATCTACTGGCCG 
>Contigl6_23869 

GATTATCCGGCGGATGGAACCGGCTGGGTGCGGGGATCTAGTGCACGTCGATGTCAAGAAGCTCGGCA 
AAATCCCTGCCGGCGGCGGCTGGCGGATGCTGGGACGCGCGATTGGCGGCCACAACTCCAACGCGGAC 
AAGAGCAGCGGGGTGTTCAGCAAGCACCGCAACCCAATACGGGGATATCACTATCTCCACACCG 
>Contigl6_23870 

CCATCGATGGATATTCCCGGCTGGCCTACAGCGAGGTACTCGACGATGAGATCAAAGAAACCGCCGCC 
GAGTTCTGGACACGCGCTAATGCCTGGTTCGCCGAATGTGGGATCAGCGTGCGGAAAGTGTTGACCGA 
CAACGGGTCCTGCTACCGATCGCGCGTTTTTGCCCAGGCCCTGGGCGATATCGAACACCGCCGG 
>paratb_23908 

CGGGCTGGGCGACGGCGGCGGGTCCTGCGGGTAGGGCCGCGGCTGAGCGGGTGCGGCGCCCGGCTGGG 
CGGGCGCAGGTACGGGCTGGCCGGGGGCCGGCTGCCCCGGCGCGGGCGCGGGCTGGCCCGGTGCGGGT 
GCGGGCTGGCCCGGTGCGGGCTGGCCGGGCGCGGGTTGCGCGGGCTGGCGCGGCGCGGGCTTGG 
>paratb_23978 

CATGATCAACCTGGCGGCGGCGGCCGTGGTGGCGATTTTCCTGCTGCGGCAAGTGGTTTCGGCGAGGC 
AACTGGCGCTGGCGCTGTGCGCGCTGGCCGCCGCGCTGGCGCTGCTGGCCGGCCTGCTGCTGCGCTCG 
GCGGACGTCGAAACCACCAGCAGGCAAAGGCTTTACGCCGACCCGATCATCGCCTACCGGCACA 
>paratb_24003 

CTCGGCGATCAGCCCGGCCGGCAGCGACGCCGGGTCGACGGCGGCCAGCGCGGCCGACAGCTCGTTCT 
CACGCGCCTCGCGGGCGGCCCGGGGCGCGGCCTCGGCGGCGTCGGCCAGCGCCGCCAGCCGGCGCCCC 
TCGGAGGCACCGCCGTAGGCGTCGATCGCCACGGCGCGCGCCACCACCGCGCGCCGGGCCAGCG 
>Contigl6_24155 

CGCAGCCGCCAGGTGCGCAGCAGGATCCGGACCGCGAACAGCGCACCGGCCAGCGGCACCGCAGGGGA 
T 
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